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FIFTY·SECOND CONGRESS, S1~COND S1i:SSION. 
Resolved by the Senate ( the Honse of Represen tati'ves concnrr-ing), That t here be printed • 
of the reports of the Smithsonian Institution and of the National · Museum for the 
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THE CONDITION AND PROGRESS OF THE U. S . . NATIONAL MUSEUM 
DURING THE YEAR ENDING JUNE 30, 1892. 
BY 
G. BROWN GOODE, 
Assistant Secreta1·y, Sm-ithsonian InstUiitfon, in charge of U. S. National Musenrn. 
A.-GENERAL CONSIDERATIONS. 
'fhe report now presented relates to the operations of the National 
Museum during the fiscal year ending June 30, 1892. 
The history of the origin and development of the National Museum 
has been discussed in previous reports, both in the introductory pages 
and in a paper published iu the report for 1891, eutitle<l:" The Genesis 
of the National lvinHeum."'" It will therefore be sufficient for our pres-
ent purpose to repeat a fe,v of the most essential facts. 
The Smithsonian Institution was established by act of Congress in 
1846. Oue of the provisions of the act was that an objects of art and 
of foreign arnl curium; research, aud all objects of natural history, plants, 
aud geological and mineralogical specimens belonging to the United 
States, should be placed in the custody of the Smithsonian Institution. 
As one of the results of this provision, the collections, both of ethno-
logical and natural history objects, made by the numerous Government 
explormg expeditions, came into the possession of the Institution. 
These, with the '~National Cabinet of Curiosities," which was exhibited 
in the Patent Office bnildiug, and which was transferred to the Smith-
sonian Institution in 1858, formed a,n important uucleus around which 
thousands of other collections have since gathered. The" Nati01ia.l 
Cabinet of Curiosities" waff a name given to tbe collections of the 
"National Institution," which was organized six years before the act 
creating the Smithsonian Institution had been passed. 
The National Museum thn8 grew up uuder the care of the Smith-
Homan Institu~iou, and the Secretary of the Institution was appointed 
by Congress " Keeper of the Collections." 
3 
4 REPORT OF NATIONAL -~IUSEU.M, 1892. 
The National :'.\luscnrn has bee11 recognized n,s such by 0ongre:--s for 
111,rny years, lrnt it was not nutil 1870 that an appropriation was made, 
prnYi<ling money for th<-~ construction of a building especially intended 
for tlw <lisplay of the Hatio1rnl collections. This action of Congress 
lla<l been doubtless precipitat,e(l by the large increase made in the col-
lectious of the Government at the close of the Centennial Exhibition 
i11 187G. The buil<liug was completed in 1881, during· which year the 
collections were in vart tra11sferred to it from the Smithsonian building. 
In the following year a careful estimate. of the extent of the collcetious, 
i11cl1Hliug tl1c results of Government expeditious and gifts from private 
iudiYidnnls, showed that the total number of speeimens h1 the National 
Museum was 193,86:!. ·At the end of June, 1892, this total bad in-
creased to 3,22:\941. 'Jllms in o;iie decade from what was practically 
the datr of occupancy of the lVIuseurn buildi11g, the collections have 
increase<l sixteeufold. 'rhis result is certainly very gratifying. The 
lVI nseum building is, however, very much overcrowded, and a new build-
ing is urgently needed. The attention of Congress has been frequently 
called to this matter, but 110tlling has yet been doue. If the 1n~esent nu-
satisfactory conditions are to exist much lo11ger, such a rate of increase 
in the collections will, aR lias been already pointed·ont, become exceed-
ingly embarrassiug, and illstead of endeavoring to interest pMple i11 
contributing to the natioua,l collections: it will soon become necessary 
to discourage them from doi11g so. Indeed ) this policy has already 
been adopted in en·tai11 iustances, and the Na.ti011al lVIusern11 lrns lost 
contrnl of several lm·ge mid important collections. In the case of col-
lections made by yarionR branches of the Government, the Museum is 
obliged by law to receive them, Laving been appointed by Cougre::;s 
the custodian of such coUectious. Tl1e necessity of receiviJJg these 
makes it the rn1J1·e incumbeut to decliue offe1:s from private sources. 
Dnriug t.he year the Museum has riccorn1,lished much in connectiu11 
with the preparation of a1\ exhibit for the World's Fair, to be ope11ed 
in Chica.go next lVIay. fo this the following departments of the .Museum 
wiH be ro.presented: Mammalf;l, Binls, Reptiles, Fishes, Insects, lVIariue 
Invertebrates, Comparative A.uatorny, lVIinerals, Physical Geology, Btll-
uology, American Prehisto1;ic I">ottery, Prehistoric Anthropology; as 
well as several secti011 s of tlie Department of Art::; aHd Industries, vi½ .. 
. Animal Prochrnts, Oriental Antiquities, Graphic Arts, and .Mrn,ica,J 
I11strnrne11ts. 
PRINCIPAL SOUlWES OJ➔' '.l'HE CULLlW'.l'ION~ OF THE N.A'.l'ION.A.L MUSEC\f, 
'rlie collectioui:; of the Natio11al Museurn are made up, to a very large 
extent, of the following rnaterialK: 
(1) The natural history aml authropological collectioHs accuum-
1 . ' late< , ni.~e 1 50 l>y the efforts of the officers and eorrespondeuts of the 
'mitlu;011ian Institution. 
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(2) Collections which have resulted from explorations carried on 
more or less directly m1der the anspi<-e~ of the Srnitbs01iian Institu-
tion. 
(3) Collections which have been obtained through the courtc~y of the 
Department of State ancl the co<iperntion of l nited Stat<'S minister:-; 
and consuls. 
(4) Collections which have been obtaiued by naval expeditions, suc-lt 
as the ,vilkes exploriug- expedition, the Perry expedition to Japan, 
and other expeditions coudm:ted by the Navy Department. 
. (,5) Collections made by the scientific officers of Government sm-
veys, such as the Pacific· railroad survey, the Mexican boundary survey, 
and the surrnys carried on by the Engineer Corps of the U.S. Army. 
(6) Collections made by officers of t.he Sig11al Corps of the T . S. 
Army, stationed in remote regions. · 
(7) Collections obtained by the U. S. Geological Survey. 
(8) Collections rnade by officers of tlle U. S. Fish Commission. 
(9) Collectious resulting from expeditiom.; c011dncted by other depart-
ments of the United States Govermncnt. 
(10) Collections resulting from exploratious carried on by the Smith-
sonian Institution in connectio11 with educational institutions or com-
mercial estab]islnnentB. 
(11) OolJectiorn-, resn1t.i11g from explorati.om, collflucted by private 
individuals. 
( 12) The collections made by the United States to illustrate the ani-
mal and mineral resources, the fisheries, and the ethnology of the 
native races of the country on the occasion of the International Exbi-
. bition at Philadelphia in 1876; the fishery collections displayed by th,_, 
. United Sta.tes at the International ]'isberies Exhibitions at Berlin in 
· 1880 aud at London in 1883, and the collections obtained from various 
]ocal ex.positious-a,s, for int-tance, tl1e New Orleans Cotton Centennial 
Exposition in 1884 and 1885, and the Cincinnati Exposition in 1887. 
( 13) The collections given by the governments of the several foreign 
nations, thirty il1 number, which participated in the Philadelphia exhi-
bition in 187H. 
(14) 'fhe industrial collectious given lJy numerous manufacturing 
awl commercial houses of Europe and America at the time of the Pbil-
adeli)hia exhibition and subsequently. 
(15) 'fhe material received, in excba11ge for duplicate specimens, 
from museurns in Europe and America, at the time of the Phi1adel-
phia exhibition and subsequently. 
(16) Collectious received as gifts, deposits, or in exchange, from i11<1i-
vidnals, numbering u.Hually from 1,000 to 1,500 eacl1 year. 
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B.-SP.ECIAL TO PIUS OP ~en B YEAR. 
INf'REA~E IN 'l'HE COLLECTIONS. 
During t,he year the collections have been increased by the addition 
of more than ~.38,000 specimens. These are, for the most part, contri-
butions, and have been obtained without any special eftort on the part 
of the Mnsenrn. The total number of specimens uow in the collections 
is 3,223,941. 
INCREASE IN THE MUSEUM LIBRARY. 
The number of publications added to the lVIusenm library during the 
year was 11,892, including 693 volumes of more than 100 pages, 1~642 
pamphlets, aud 8,486 parts of regular serials. 
DECREASED EDITION OF 1'HE REPORTS OF THE SMITHSONIAN INS1'I· 
TU'l'ION AND NATIONAL MUSEUM. 
The edition of the Report of the Smithsonian Institution, includh1g 
that of the N ationa.l Museum, has been reduced by the Fifty-second 
Congress to 10,000 extra copies. 
VISI'l'ORS. 
The number of visitor-s to the Museum building during the year end-
ing June 30, 1892, was 269,825, and during the same period 114,817 
persons visited the Smithsonian building. The total number of visit-
ors since 1881 to the Museum building is 2,668,200, and to the Smith-
sonian buildiug, 1,196,4!38. 
3fUSEUM APPROPRIATIONS FOR 1802-'93. 
Preservation of collectio11s ............................................. . 
:Furniture and fixtures ..................... _ ...................... _ .. _ .. . 
Printing .. _._ ...... ....... ........... _ .................................. . 
Heating and lighting .. - ....................................... , ....... _. 
Postage .......................................................... _ ..... . 
Total .......... _ ............................ __ __ __ .... ____ ......... . 
This is $42,500 less than for the preceding year. 







On J anna,ry 21, 1892, the bill providing for a new Museum building 
was introduced in the Senate aud referred to tlrn Committee on Public 
Building and Gromids. It was favorably reported by this committee 
February 26, and passed the Senate April 14. The bill was referred to 
the ame committee in the House of Representatives, but was not 
r ported. It has 110w paRsed the Senate three times but bas failed of 
action in the Hom;e. ' 
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REPR,E~EN'l'AT10N OF THE rNlTED STATE,' A'l' TH:E l\IADlUD EX:POSl-
'l'TON. 
In accordance with an act of CongreRs, approved May 13, 1892, the 
President appointed a commission to represent the United States at the 
Columbian Historical Exposition to be held in Madrid in 1892, in com-
memoration of the fourth centenary of the discovery of America. The 
commission consisted of Re.ar-Admira1 S. B. Lnce, U . S. Navy, commis-
sioner-general; Dr. James 0. ·welling, preside11tof the Columbian T ni-
versity, Washingto11, and Dr. G. Brown Goode, Assistant Secretary of 
tlrn Smith.sonian Institntion, commissiouers. 
The act of Congress authorizing the participation of the U11ited 
States in the Madrid Exposition reads as follows: 
For the expense of representation of the United States at the Columbian Ilistorical 
Exposition to be held iu Madrid in eighteen hundred and ninety-two in commemora-
tion of the four-hnudredth anniversary of the discovery of America, fifteen tbonsancl 
dollars, or so rnnch thereof as may be necessary, to be expended under the direction 
and in the discretion of the Secretary of State; a.nd the President is herel,y anthor-
ized to appoint a comrnissioner-genernl and two assistant commissioners_, who may , 
in his discretion, be selected from the active or retired list of tl1e Army or Navy, nncl 
shaU serve without other compensation tha,n that to which they are now cntitlcrl by 
law, to represent the United States at saitl exposit,ion; tlrnt it shall be the ,luty of 
such commissioners to select from the archives of the Unitecl St:1tes, from the National 
l\luseu~i, and from the varions Executive Departments of thn Government such 
pictures, books, papers, <locurneuts, a.n<l otl_J.er articles as ma~· relate to the clisco,ery 
ancl early settlement of America and the aboriginal inlrnuitants thereof; au<l they 
shall be anthorize<l to sccnre the loan of similar articles from other m1rneums and 
private collections, and arrange, classify, an<l install them as the exhibit of the U11ited 
States at the saitl exposition; that the President is authorized to cause the detail of 
officers from the active or retired list of tho Army or Navy to serve without compen-
sation other than that to which they a.re now entitled by law, as assistants to said 
commissioners; and the s'aid comrnissiouers shall be aqthoriz_ecl to employ such cleri-
cal and other assistance as mn.y be necessary, subject to the approval of the Secretary 
of State. 
NECROLOGY. 
Prof. H. N. Moseley, of Oxford, England, a highly valued correspond-
ent of and contributor to the National lYluseum, died on November 10, 
1891. 
Prof. Sereno Watson, curator of the herbarimn of Harvard Univer-
sity, died March 9, 1892. Prof. W~tson was recognized as one of the 
foremos_t botanists of the world, and was for many years a correspondent 
of the Museum. 
Another valued correspondent, Gen. Mariano Jimenez, governor of 
the State of Michoacan, Mexico, and founder of the museums of 
Oaxaca aud Michoacan, died February 28, 18!)2. 
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C.-THID CONDITION OF' 'J11LE COLLUJOTIO~S. 
( 1EN:-lrs OF THE COLLECTIONR . 
.Although no speeial effort has been made to increase the collectio11s 
during the year, the accessions to the Museum since July, 1891, have 
exceeded that of the precedb1g fl.Real year by 94,639 specimens, the 
total number of specimens received during the year covered uy this 
report being 228,:349, as is shown in the following table: 
Departments. 
Arts and industrieH: 
Materia 1netlica .............. .. . ........... ... ..................... ........ . ... ......... . 
Domestic anirnais ........................... . ........... . ............... .. ..... ........ . 
ffistoric:11 collections, coius, meth1ls, ek .. .... ..... ... .............. ....... ....... . .. .... . 
Mnsical instrume11ts ....... ....... ...... .... . ..................................... ...... . 
Transportation and engiueering .................................................. .. .. .. . 
Modern potiery. porcelain , nncl bronzes .................................... - · . .......... . 
Grapliic arts ....... : .... .......... .. .... ..... ..... .... . ......... .... ... ....... .......... . 
Ethnology ..................... ......... ...... . :-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ........... . 
A merirnn aboriginal vottery ..................... : ..................................... . .. . . 
Prehistoric anthropology ..... . ............................ · ... ... ... . ..... .. .... ...... ...... . 
Mammals (skins ::tll(l alcoholics) .. ........ . ... ... . ........ ......... .... . .......... .. ......... . 
Bir1ls .................................................. ... ......... · · ····················· · ··· 
Birtls' eggs and nests ................................................. . .... .................. ·I 
Reptiles and batrn.chians .................................................................... . 
Fishes ...................................................................................... . 
Vertebrate fossils ................. -......................................................... . 
Mollusks /inclurling cenozoic fossils) ... ·: ........................................... . . _ ..... . 
Insects ........ .... .... .... ....... ••••• •••• .• · - • • • •· • • · · · · · · · · · · · · · • · • • • · · · · · · · · · ·· · · · · · · · · · · 
Marine invertebrates .................................................. . .................... . 
Comparative anatomy: 
Osteology .. .......... . ................................................................ .. . 
Anatomy .......... ... ........... ·:···· ................................................. . 
In vertebrate fossils: 
Paleozoic .................. ................. ........ ... .. .... ........................... . 
Mesozoic ......................... .... . _ .... .. ............. .... ........ ... ................ . 
Fossil plants ................... .... ~ ... ........ ......... .... .............. .......... .. ...... . 
Recent plants ......................... ..... ............... ....... ............ .. .............. . 
Minerals . ..................................... ..... .......... "" ........ : .................... . 































The yearly growth of the collections since 1882 is presented in the 
fo1Iowing table, the total nnmber of Rpecimens now in the Mm;eum 
being· 3,223,fl41 : 
Table sltotV'i,n_q annual i11crer1se 'i11 the collections since 188.B. 
1882. 1883. 1884. 
_!_I __ 
Name of department . 
.A.rt.s antl industries: 
' 1885-'86. 1 1~8~--~7. 
I 
Materia medica ..................... -' ·······- ····· ·1--- ·· ···-· 4,000 1 
:::~~~~-:: : : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : : .... ~·. ~~~. 
+,4J2 ~' 850 
1,580 822 
2,000 :J, 063 
Fisheries ...... ....... _. _ ...... - .. - ....... - ... .. .. . , ......... .. ....... - . 5,000 9,870 
.A.uimal products . .. ........... _._ .. ...... _ .. ~ . .... T ...... · ....... . ..... j 1, _ooo i 2, 7n2 











g;t~~~ft('tn,~j~: : ~ i :: . :! :::::::: <2:::> i 
. _ · I n 634 - 14 640 
~o~:;~a~l::::;~1!:::: .1~1.~~~:·:. ~~~ ·. ·.: ·. ·. -_: ·.:::::::::::I: : : : : : : : : : ': : : : : : : : : : ;-: : : : : : : : : : : : i I. ~~~ ' JI 7 ! ' J27 
'\fodern pottery, porcelain, and. bronzes•• - • .. • . • • • • • - - · · · · · · · 1 · · · · · · - · · · · - - · i 
· Paints :1nd dyes ................... - ...... _ .. - . .. . -1 ...... - - . . 1. - - - - •. • _ • _ .. _ ... _ . . : 








5, !H2 · 
I 









t;i:~fJ::f~I;i~:·:::) :,- : : T:: : : < ,~ _ . , __ i07 (i.j!) 25] 198 661 251 198 . G61 1 251 213 G88 
Etlrnology. _ . ........ ......... - . - .. - : -.... - . _ ....... - . . - . ... - .... __ .. _ 200, 000 
1
. 500,000 , 503, 764 505, 46-! I :i06, 324-
Amcrican aboriginal putter,v .. - - .. . - ..... .. . ... - .. . _ .. _ ..... ·... . ... _. __ . 12,000 25,000 I 26, 02'.! 27,122 I 28,222 
Oriental a,1itiq uities. - ... - - . - . . - . - .. . - - .. - .. - - .. .. .... - . ; . - - - . - . - .. . - - .. ..... _ - _ . ... . .. - . .. - - . - - .. I ... -. -.. -. -. . -... -... --. , 850 
Prehistoric antbTopology .... - - .. . - . - ....... - . . - .... - - · / 3:\ 512 40, 491 45, 252 65, 314 1 







188~1- ·uo:! ' 
,: 5, !)lij 
1, 111 I 
3. 288 I 















2, 994 I 
974 : 
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1 No census cf the collection. taken: . 
2 The actual increase in the collections tluring the )·ear is much greater than appears from a comparison of the total,; for 1889 and for 1800 This is explained by the 
apparent :i,bsence of a~y i~crease iu the departm~u t,; of lithology and m etallurgy, the total for J 800 in both ot' these d epartments combined showing; a decr ease of 46,314 speci-
mens, owrng to the re,1ect10n ~t wort.bless matel'lal._ . . . . . . . 
3 Although about 200 sp~cimcns have b een 1·ect>JYetl u tumg the year, tho total num her of specuuens In the collect10n IS now less than that estunated for 1880, owiuµ; to tho 
rejection of worthless rnatenal. . 
• 4 The collection now coutains lrntweeu 3,000 and 4-,000 specimens. 
6 Xo estimate of i110rease h as heen made sirn:e 1889. 


























]'able showing annual increase in the co llections 8ince 1882- Continued. 
I-;----·- I - ---
1882. II 1883. 1884. 1885- '86.1 188C-·'87. ! 1887-'88. I 1888-·89. \ )l"ame of department. 
------ - 1----1 I ___ ___ I 
Birds .. ............ ... . .... ........... . ... .. ....... . . . . 44,354 47,246 50,350 55,945 54,987 l 56,484 57,974 
.Birds' eggs an<l n ests .......... .- .. . .. .. ....... . ....... . . . . . . . . . . . . . . . . . . . . . 40,072 44,163 48,173 
Reptiles and batrachians . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,495 25, 344 27,542 







Yertebratefossils .. ................. .. .. . .. :::::::::::: ···~~.- ~;~ - :::::::::: ... ~~~.- ~~~· ····~~~.-~~~· ····~;5,000 . ~~;.-~~~-i····~~~.-;;;· 
.. ..... .......... ......... I 1,000 . . . . . .. . . . 151,000 500,000 I 585,000 595,000 603,000 
11, 781 14, 825 200, 000 350, 000 450, 000 . 515, 000 515, 300 
Mollnsks ........... . . 
Ins<>cts ..... . 
~Iarine in,ertebr ates ........... . . 
Com1rnrntive anatomy: 
Osteology ....... . .......... . 
Anatomy ...... .... ....... . 
l'aheozoic fossilR .. ..... . . 










,,. ,10 I 11,022 
80,482 






























Cenozoic fossils . ...................................... :I (lnclncle<l. with mollusks.) 
!:::~t~~:~;~~·-·: :: : : : :: : : :: : :·:: :.·.·:: :::::: ::: ::: :::::: : : : : : ::: ::1 ... -~·-~~~- ...... ~·.~~~.I 7,4291 
"·'" I 
8, 462 ; 10,178 ' rn, 507 I rn, 685 
Minerals .. . .. .. .... .. . ........ . .... . . ....... .. .. ....... . . . . . . . . . . 14,550 16, 610 
30,000 32,000 j 
18, 401 18, 601 I 
38, 459 39, 654 I 80, 611 
















Lithology and physical,_geology. ... . .... .... .... .. ..... 9,075 12,, 500 18,000 I 20, 647 1 21,500 \ 
~:~:u:!r~:~: ~-c·~~~~l-~ ~-~~l~-~~:::: :~: ::: ::: : : ::::::: : : : : : ::::: .. -~~ •-~~~- ..... ~~~~~~ ..... -~~•. ~~~ ..... -~~,.~~~ -! 








:; ~[~ l , '" '62 I . 0,·_ " ' -----------
Total . .. . · ........... •········ · ············ · ····· · ------------~ -- 193, 362 I 263, 143 Ll, 472, 600 I 2, 420, 9-!4 \ 2, 666, 335 2, 803, 459 I i, 864, 244 I 2, 895, 104 ~ -----3,028,714 ! 3, 223, 941 
1 For notes l arnl 2 see p. 9. 
3 The total number of specimens in the department of birds in 1890-'91 was G2,806, instead of 62,601. 
• Only a small portion, of the collection represented by this number was received during the year 1889- '90. . 
6 The apparent decrease in this department- for the year 1891-'92 was occasioned by the transfer of a large number of skeletons to .t h e department of vertebrate fos<;1 1s. 
6 Up. to 1890 the numbers have reference only to specimens receh·ecl throngh t.he museum, and do not include specimens received for the National H er barium t h ro ngh 
the D epartment of A griculture. The figures given for 1890-'91 include, for the first time, the number of specimens received both at the Nation al M u seum and at t he DeparL• 
ment of .Agriculture for the National Herbarimn . · 
7 Collections combined in October, 1889, under the department of geology. T h e apparent decrease of m ore th an 50 p er cent of t h e estimated t ot al for 1889 i '! a_ccounted 
for (1) by·the re,iection of several thousands of sp ecimens from t he collection, an d (2) by the fact t hat n o estimate of th e sp ecimen s in t he r eserve and duplicate ser!es 1s m cluded . 
8 T his number is, in reality, far·in excess of t h e actual n umber of s pecimens av ailable fo r exhibition aud study, several thousand specimens having been discarded. 
9 T ran sferred to t he National Zoological Park. . . • e • the 
"X OTB.-Th<:> fact .that the fi gures for t wo successive year s relating 1 o tl1e same collection ~re un<·.h_anged, does not necessarily imply that there has been no mcreas m · 
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C.A'l'ALOGUE EN'l'lUES. 
The number of catalogue entries made iu tlie bookR of the several 
departments dnring the year amounts to 40,550. One entry may iuclude 
one specimen, or a number of specimeus, if from the same locality, or 
several individuals of the same species. 
Departments. 
Materia me1lica .................................................... • • • • • • • • •. • • • • • · · · • • •: · · · · 
Historical collections ....... : ........................................................ .' .... .. . 
Musical instruments ............. ........ ........................ ... .. •·••• ....... •••••••·••• 
Transportation and engineering ............................. .. ............................. . 
Modern pottery ......... ...... .............. ... ............. ....... . • • • • • • • • • • • • • • • • • • · · · • • • · 
Graphic arts ................................................................................ . 
Ethnology ... . ... . ......................... . ........................................ -....... . 
.American aboriginal pottery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......................... . 
Prehistoric anthropology .................................. . ... . .. : ...... ................... . 
1lfam1nals ............................................. -. - -.. - .... . - ............. -.... - - - ... - . 
Birds .................. . ... ...... ........ ... •···•············································ 
Birds' eggs and nests ................................................................ - .... - .. 
Reptiles aud I.Jatrachians .............. '. .................................................... . 
Fishes .............................................. • • • • • • • • • • • • • - • • • • • - - · · - · • · - · · · · · · · -- - - · · 
Vertebrate fossils ................ ... . .... .. .... .... ..... ....... .. .............. ... . .. ... .... . 
Mollusks (incln<ling cr,nozoic fossils) ..... . .... : ............................................ . 
Insects ..... - - . - - - .. - . - - ... - •. • - • • - • • • -- - - - · - · · · · · · · - - · · - · · · · · · · · · · · · · · · - · · · - · · · · · · · · · · · · · - · · 
Marine in-vertEbrates .. ...... ......... . ......... .. .. ..... ........ ...... .. ..... . . ......... . . . . 
Coruparative anatomy: 
~:::;:g:.: ·.: ·_: ·.: ·. :·.: ·.: ·. :·.: ·.: ·. :·.: ·. ·. ·.: ·. :: : ::·:: ·.: ·.: ·.::::::: :: : : ::·.: ·.::::: ·.:::::: :: :: ::: : : } 
Paleozoic fossils .... .. .. ... ............... • , ....... ... ..... . .............. ...... ............ . 
Mesozoic fossils ................................................. · ... ... ............. .. ...... . 
Recent plan ts ......................................................................... _ .... _ . 
Minerals ... ............ ............................. .. ............ ... .. ... ....... .... ...... . 





























DEV.ELOPMENT .AND .ARRANGEMENT CF THE EXHIBITION SERIES. 
The overcrowded condition of the lYiuseum buildii1g has prevented 
any extensive changes in the arrangement of the · exhibition halls. 
Although a large number of interesting objects bas been received during 
the year in almost every department, it has not been possible to place 
them on exhibition. They have, therefore, for the most part been stored 
away until additional facilities for exhibition purposes shall have beeu 
obtained. This can only be brought about by the passage by OongresR 
of an act authorizing the constructiou of an additional Museum build-
ing-. In spite of the many disadvantages under which the work of the 
Museum lrns been carrie<l on during the year, considerable progress has 
been made in connect.ion with the rearrangement of the collections 011 
exbibiti011 and in preparing Rpecimens for installation, wb·en it bas been 
possiule to provi<le the necessary si)ace. 
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The curator of tl1e department of ethnology has continued to mount 
aH<l la.bel new specimens, which will be held in readiness for exhibition 
when practieable. A large mrmber of specimens of ahoriginal pottery, 
consisting mainly of fragments collected by the officers of the Bureau 
of Btlrnolog·y in tlle tide-water districts of Maryland and Virginia, hate 
been installed. In the section of graphic arts several important ga 
have been tilled. Table-cases have been placed in the alcoves to a 
modate new specimens, and considerable progre~s has been made in 
snbstitution of printed for written labels. Several exhibits relating 
tlie <levelqpment of the railroad and telegraph have been added to 
collections in tbe section of transportation and engineering. The CO· 
lection of birds' eggs has been carefully rearranged and relabeled, 
and new insect-proof cases baYe been provided. Numerous illustra: 
tions have been added to the ~ystematic series of insects, making it 
nenrly complete. A large collection of vertebrate fossils, from region 
i11 tlw west, secured by Prof. 0. 0. Marsh, iu connection with his official 
work for the U. S. Geological Survey, has been placed upon exhibition. 
This collection is mTanged il1 a wall-case especially constructed for i~ 
extem1ing the entire length of the east side of the exhibition hall. The 
collection of Cambrian and Ordovician fossils has been completed, 
labele<l, and placed upon exhibit.ion. A large collection of Mesozoic 
fossils has been received from the Geological Snrvey, and a parE of it 
Jim, beeu placed upon exhibition. The herbarium has been practically 
rearranged. New genus covers and genus labels have been substituted 
for the old ones. Au entirely new arrangement of the exhibit ion series 
of fossil plants was begun during the year. Heretofore, the plaut.s 
have been arranged with a view to illustrating the origin and develop· 
ment of plant life, but it has been found desirable to substitute for thi 
a geological arrangement. A large and exceedingly valuable collection 
of fossil plants has been presented by lVIr. R. D. Lacoe, of Pittston, 
Pa., and portions of it will be placed upon exhibition aiS oppor-
tunity offers. A considerable portion of the exhibition .series in the 
department of minerals has been remounted on ebonized blocks, and 
the entire collection ·will soon be similarly provided for. Two large 
mahogany cases have been provided for_ tlJe exb1bition of the gems and 
semi-precious stones. This co1lection embraces 2,215 specimens. There 
have been transferred to the exhibition hal~ about l,SOO specimens be-
longing to the exhibition and study series, ,vbich had accumulated in 
the mineral laboratory. · In the department of geology considerable 
time has been devoted to the installation, in the south-west court, of the 
economic series, which ma,y now be said to be in an appro:ximately sat-
isfactory condition. The collection of ore·, tin, nickel, manganese and 
antimony are ystematized, aud temporary labels have, in most case~, 
heeu prepared. The Ja.ying of new pavements in the: south-west court 
and we. t-. outh range necessitated the movi11g of all the tloor-cai;es, 
and, incidentally, the rearrangement of the specimen,·. 
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D.-TBB lVIUSEUM STAFF. 
'l'HE SCIENTIFIC STAFF. 
Very few importaut chauges iu the personnel of the scientific depart-
me11 ti:; of the Museum have occurred during the year. 
Dr. James M. Flint, U. S. Navy, who has been honorary curator of 
the section of materia merlica. during the greater part of the time siuce 
its- organization, was recalled by the Secretary of the Navy in J"ovem-
ber, 1801. He was succeeded by Dr. John C. Bo.yd, U. S. Navy, who 
remained uutil April G, 1892, when he was relieved by Dr. ·wmiam S. 
Dixon, U. S. Navy, who now occupies that positio11. 
There are at the present time thirty-two organized departments and 
sections i11 tbe Museum uuder the care of curators, includiug honora.ry 
aud acting curators, and assistant curators. 
LIST OF CURATORS, Ai::iSISTANT CURATOR::;, AND AIDS. 
Arts and I1;dustries: Dr. G. Brown Goode, Honorary Curator. 
Materia Medica: Dr. William S. Dixon, U. S. Navy, Honorary Cnrator. 
Animal Products: Mr. R. Edward Earll, Acting Cura.tor. 
Naval Architecture: Capt. _.J. W. Collins, U. S. Fish Commission, Honorary 
Cnrator. 
Fisheries: Capt. J . W. Collins, U.S. Fish Commission, Honornry Cnrator. 
Foods: Prof. "\V. 0. Atwater , Department of Agricnltnre, Honora,ry Curator. 
Historical Collections, Coins and Medals: Mr. A. Howard _Clark, Curator. 
Transportation and Engineering: Mr. J.E. vVatkins, Cnra,tor. · 
Oriental Antiquities: Prof. Paul Haupt, J obns Hopkins University, Ho110rary 
Cnrator; Dr. Cyrus Adler, Johns Hopkins Unh-ersity, Assistant <.'nrator. 
Graphic Arts: Mr. S. R. Koehler, Boston Museum of Fine Arts, C1u a.tor. 
Forestry: Dr. B. E. Fernow, Department of Agricnltnre, Honorary Cura.tor. 
Physical Apparatus: Mr. "\V. C. "\\Tin lock Smithsonian Institutiou, Honorary 
Curator. 
Ethnology: Prof. Otis T. Mason, Curator; Mr. Walter Hongh, Assistant: 
American Prehistoric Pottery: Mr. William H. Holmes, Bureau of Ethnology, 
Honorary Curator. 
Prehistoric Anthropology: Dr. Thomas Wilson, Cnrator; Mr. E. P . Upham7 As-
sista11t. 
Mammals: Mr. Frederick W. True, Curator. 
Birds: Mr. Hobert Ridgway, Curator. 
Birds' Eggs: Capt. C. E . Ben dire, U.S. Army, Honorary Cnrat.or. 
Reptiles and Batrachians: Dr. Leonl1ard Stejneger, Curato r, 
Fishes: Dr. Tarleton H. Beau, lJ. S. Fish Commission, Honorary Curator; 11r . .Barton 
.A. Bean, Assisi;ant._ 
Vertebrate Fossils: Prof. 0.-C. Marsh, Yale College,Honorary Curator; Mr. Fred-
eric A. Lucas, Assistant Curator. -
Mollusks: Mr. William H. Dall, U . S. Geological Survey, Honorary Cur~tor; Dr. 
R. E. C. Stearns, A<ljnuet Curator. · 
Insects: Dr. C. V. Riley, Department of Agricnlture, Honorary Curator; Mr. ii artin L. 
L~clLAhl. . 
Marine Invertebrates: Mr. Richard Rathbun, U. S. Fish Commissiou, Honorary 
Curator; Mr. James E. Benedict, Assistant Cnrator. 
Comparative Anatomy: Dr. Frank Baker, National Zoologi9al .Park, l-Ionorary 
Curator ; Mr. Fre<leric A. Lucas, .AssistaHt Curator. 
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Invertebrate Fossils: 
Paleozoic: Mr. C. D. Walcott; U.S. Geological Survey, Honorary Curator. 
Mesozoic: Dr. C. A. ·white, U. S. Geological Survey, Honorary .Curator. 
Cenozoic: Mr. William H. Dal1, U.S. Geological Survey, Honorary Curator. 
Fossil Plants: Mr. Lester F. Ward, U. S. Geological Survey, Honorary Curator; 
Mr. F. IL Knowlton, Assistaut Cumtor. 
Botany: Dr. George Vasey, Botanh,t of the Department of Agriculture, Honorary 
Ci u·a tor. 
Minerals: Prof. F . vV. Clarke, Chief Chemist, U. S. Geological Survey, Honorary 
Curator; Mr. Wmiam S. Yeat<'s, Assistant Curator. 
Geology: Mr. George P. Merrill, Curator; Mr. W. H. Newhall, Aid. 
THE ADMINISTRATIVE STAFF. 
No important changes in the administrative departments have beet 
made during the year. 
In the office of the Assistant Secretary, who has been appointed rep-
resentative of the Smithsonian Institution and the National Mnseum 
at the World's Columbian Exposition, Mr. R. E. Earll has assisteu in 
the preparation of the exhibit for the World's Fair. 
The Department of Supplies and Accounts remains under the cba!·ge 
of Mr. W. V. Cox. A statement of the work of this department will 
Le found on page 56. 
The Division of Correspondence and Reports is under tlie charge of 
Mr. R. I. Geare. For a statement of the work accomplished, see page 
61. 
Mr. S. C. Brown is in charge of registration and storage. A report 
of his work will be found on page 23. 
lVIr. A. Howard Clark has continued. his work as editor of the Pro 
eeedings and · Bulletin of the Museum. He also has charge of the 
preparation and printing of labels. 
Mr. John Murdoch, who has filled the position of librarian of the 
Museum since 1887, resigned May 15, 1892. At the close of the fiscal 
year bis successor had not been appointed. A report upon the opera-
tions of the Library during the year will be found on page 31. 
The superintendent · of the Museum, Mr. Henry Horan, with Mr. 
Charles A. Steuart as assistant superintendent, continues in charge of 
the mechanics and laborers. · 
E.-REVIEW OF WORK IN THlD SCIENTIFIC DEPARTMENTS. 
DIVISION OF AN'l'HROPOLOGY, 
ETHNOLOGY. 
The work iu tliis department for the past year has be~n chiefly con-
fined to the preparation of au exhibit for the World's Columbian 
Exposition. After consultation, it was decided to unite the work of 
the Bureau of Btlrnology, under the direction of the Smit]1sonian Institu-
tion, with that of the Department of Ethnology in the National Museum. 
j ,. 
REPORT OF ASSISTANT SECRE'l'ARY. 15 
Several valuable eoutrilmtions to the collections were received dur-
ing tlie year. From the Oocopa, Yaki, Yuma, Papago, and other tribes 
of Sonora, Mexico, and Lower California, lYir. Ed \Yard Palmer collected 
for the Museum objects illustrating the industries of these tribes. Val-
uable material was also received from Mr. H,. W. Bartlemau, United 
Sta,tes legation, Caracas, Venezuela; Prof. Henry H. Giglioli, diret·tor 
of the Royal Zoological Museum, Florence, Italy; Hon. Romi..,evelle 
Wildman, United States consul at S1ugapore, India; Prof. I. 0. Rn'-
sell, -p. S. Geological Survey; L1eut. G. B. Harber, U. S. Navy and 
Mr. J. Walter Fewkes, Cambridge, Mass. The number of specimens 
received durihg the year was 2,241, and the number of catalogue entrie: 
1,243. 
PREHISTORIC ANTJIR()FOLOGY. 
The curator, Dr. Thomas Wilson, bas coutinued his investigation of 
tbe evideirnes of the remote antiquity of man in America, and in this 
counection has made a special study of arrow-heads and spear-hea.ds, or 
kuives. He was called upon to prepare exhibits for the Madrid Exposi-
tio11 and also for the ·world's Columbian Bxposition. 
About 10,000 specimens were added to the colle<'tions of tliis depart-
ment dming the year. ·-The principal collectious were reeeived from 
Edward Palmer; the Royal Zoological Museum, Florence, Italy; the 
National Museum of Anthropology and Ethnology, Florence, Italy; 
A. 0. Carlisle, De Witt Webb, the Bureau of Ethnology, Edw·ard 
Lovett, Henry Balfour, and others. 
ORIENTAL ANTHlUITIES. 
This section is devoted to biblica;l.archreology, aud to the arcb::eology, 
history, languages, arts and religions of the people of western Asia 
and Egypt, and is und!3r the immediate charge of Dr. Cyrus Adler, as 
assistant curator. During Dr. Adler's recent visit to the east, in the 
interests of the World's Columbian Exposition, be obtained several 
interesting objects. Two carefully made and well-preserved paper 
molds of a piece of sculpture and a cuneiform inscription from Persep-
ofo,, have been received through the Department of State, from the 
Hon. Truxton Beale, United States minister to Persia. The Telfair 
Academy of Arts and Seienues of Savannah, Ga., has deposited a 
portiou of the collection of oriental books and manuscripts owned by 
the late William B. Hodgson. 
GRAPHIC ARTS. 
The most 1mportant additions of the year, as reported by Mr. S. R. 
Koehler, curator, are the illustrations of the half.tone relief screen-
proces-s, and of a variety of the photo-aquatint intaglio process. ' Inter-
esting specimeu:::i mustra,ting the advances made in chromo-collographic 
process-work were given by Mr. E. Bierstadt, of New Yoi'k, and by the 
. . c'tq\ . . . . 
\~ 
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J.B. Lippincott Company, of Philadcl1>hia. Auout 200 Rl)ecimcuswere 
adde(l duriu g tile year, the catalogue e11tl'ies numbering 179. 
FOHESTRY. 
Dr. B. E. Femow, l1011orary curator? reports that the forestry collec-
tiOJ1 has uot received many additions during the year. The lack of 
space for exhil>itio11 purposes llas restl'icted his efforts coward develop-
ing the coJlection, aud the l>ulkiuess of the material makes it uudesira-
l>le fo add to it in the storage-l'ooms. Tl.te curator has, during the year, 
prepared for publication a liRt, with notes, of all the species of trees 
fouud in the parks of Washington, D. C. 
A:\11.:HH 'AN ABOHI.Gl);AI. l'OTTEBY. 
'l'be operations of this department, as reported by J\fr. William II. 
Holmes, l1011orary <'nrator, consiRted in the installation of a munl>er of 
specimens from the tide-water districts of Maryland and Virginia, and 
the Gila Valley, Arizona. Among the principal contributions were , 
fragments of ancient Pueblo ware from Arizona, received from the U.S. 
Geological Survey, and eartbeu vessels from Guadalajara,, Mexico, 
collected by Cai)t. John G. Bourke, U. S. Army,. The estimated llUlll-· 
uer of specimenH received during the year was 1,817. 
TJ-:ANi-;PoRTAT1ON AND EN(-H.KEERlNG. 
Satisfactory progress is reported by the curator, Mr. J. E. ·watkinH. 
l 1he accessio11H (luriug tbe year are both valuaule aud interesting. They 
include, a1110Bg otl1er things,. an electrical locomotive, which made a 
speed of UO miles an l1onr at Laurel, Md., in 1880. The value of -the 
collection of telegraphic apparatus has been greatly euhauced through 
the coUperatiou of lVIr. George C. Maynard, secretary of the American 
Association of Invent.ors aud Manufacturers. The collection showing 
the development of the typewriting machine has also received several 
important additions. Messrs. Wyckoff, SeamafJs & Benedict l.tave de-
vosited a model of tlie Sholes & Glidden typewriter, invented in 1867, 
and the 01·igi11al macliine made from this model. lVIr. J. T. Richards, 
assistaut chief engfoeer of the Pennsylvania RaHroad, ·presented a 
model of tlie mouurne11t erected at Bordeutow11, N. ,T. in 1891, to com-
memorate tlie first movemeut by steam 011 a railroad iu the State of 
New Jersey, which occurred on November 12; 1831. Miss Katherine 
I>an,ons, of Washiugton, depm:.ited a sedan chair decorated with g·old, 
owued aud used by the royal family of Frauce duriug tbe reign of Lot1h; 
x1y. The number of specimens received during the year was 265, the 
catalogue entries munberi11g 161. · 
FOOJ>i--. 
Prof. W. 0. Atwater, tlte l1onorary curator, whHe in Europe d11.ring 
the pa t fiscal year, Hpent <ionsiderable time in eollatiug data available 
for iv ~ i11 preparing label , c11arts, diagram8, aud plans for the food 
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collection in the National l\!Im,eum. 'With this object in view lie eo11-
ferred with a mun ber of expei-ts and investigators· awl visited mu, ·emn,' 
in which food collect.ions are to be found. His receut study of th ulJ-
ject has strengthened hil'.5 belief in the practicability of developing the 
collection in the National Museum in such a manner as to make it of 
great popular interest, to say notl1iug of its educa,tional and cientific 
value. 
)lATERIA l\IEJHCA. 
Dr. ,vmiam S. Dixou, U. S. Navy, wlio assui"ned 0luuge of thi e ·-
tion iu October, 1891, as honorary curator, states that the labeling of 
the collection has been completed. The estimated number of specimeu 
rec~i ved d -iuing the year was 207, the larger portion of which was from 
the Royal Gardens at Kew, England. The catalogue entries numbered 
55 
DIVISION OF ZOOLOGY. 
MAMMALS. 
Mr. Frederick W. True, curator, states that the work in this depart-
·rnent has been seriously arrested by the necessary preparations for the 
exhibit at the World's Columbian Expositiou. 
Many foreign and domestic mammals were obtained from various 
sources. Dr: ,v. L. Abbott sent a valuable collection of East African 
mammals, and Mr. William Astor Chanler preRentect two excellent 
mounted heads of giraffes from the same locality. Dr. Edgar A. Mearns, 
U. S. Army, of the Mexican Boundary Commission, has sent in some 
finely prepared specimens from the border. The President of the 
United States deposited" an -armadillo which had been sent to him by 
Mr. R. R. Skaggs, of Breckenridge, Tex. More than :fifty mammals 
were received from the National Zoological Park. The estimated num-
ber of specimens received during· th~ ye·ar was 1,086. 
BIRDS. 
This department, under the charge of Mr. Robert Riqgway, as cura-
tor, shows a gratifying growth during the past year. The work of 
transferrillg the specimens in the study collection to new trays and 
cabinets has been vigorously pushed. Tue preparation of an exhibit of 
birds for the World's Columbian Exposition occupied a large share of 
the curator's time. The present state of the collection is more satis-
factory than during the preceding year, the arrangement of the speci-
mens being better adapted for the convenience of visitors. The esti-
mated number of specimens added. was 5,610, involving 5,609 catal()gue 
. entries. 
BIRDS' EGGS. 
The honorary curator, Ca1)t. Charles E. Bendire, U. S. Army, re-
ports that the collections are in excellent shape, having been carefully 
overhauled and relabeled. The most important contribution during 
H. Mis; 114, pt. 2--2 
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the year was made by Dr. William L. Ralph, of New York, consisting 
of 1,G30 eggs a11Cl 100 nests, several of the species being new to the 
l\Iuseum collection. This is the most valuable gift which bas been 
ma.de to this collection for several years. In view of the large number 
and great value of the contributions made by Dr. Ralph to the collec-
fam of birds' eggs in the National Museum, it is understood that this 
collection will not be drawn upon for purposes of exchange- or dona-
tion, and that it ·will form an integral part of the national collection of 
birds' eggs. A number of° specimens, gathered in the_ Death Valley 
region of Routhern California, were received from the Department of 
A griculture. There were received during the yea1 3,094 specimens, 
iuvolviug 840 catalogue entries. · 
REPTILES AND HATRAClllANS. 
The curator, Dr. Leonhard Stejnegcr, reports that satisfactory pro-
gress has been made during the year. The work of installing, identi-
fyiug, and labeling the collections has been actively continued, and 
preparations were made for an exhibit at the vVorld's Oolfimbian Ex-
position. The most Ya1uable and interesting colleGtion of reptiles 
received by the Museum since 1890 was the material sent by Dr. C. 
Hart Merriam, through the U. S. Department of Agriculture. Tbeise 
specimens, over 900 in number, were collected by the Death Valley 
Expedition in 1891 from the desert regions of California, Nevada and 
Utah. In addition to the collections mentioned in the last report, there 
has been received a number of specimens from Mr. P. L. Jouy, obtained 
by him 111 southern A1;iz011a. Facilities for studying the collections 
were afforded to Dr. 0. P. Hay, of Irviugtou~ Ind., ;:i,ml Dr. G. Baur, 
of W orce~ter, Mass. In addition to his ·other duties tlrn curator bas 
continued his work on the supplementary volume o·f the "Nomenclator 
Zoologicus." There were 1,055 entries in t11e catalogue of the depart-
ment during the year, embrachig 1,004 sp~cimens. 
l 1' ISJIES. 
The work accomplished bas, in general, been similar to t,hat of the 
preceding year. The honorary curator, Dr. Tarleton H. Beau, has been 
occupied with his duties in connection with the U.S. Fish Commission, 
and the routine work has chiefly devolved upon Mr. Batton A. Bean, 
assistant curator. Fifty-five sets of duplicate fishes were prepared for 
diHtribntion to edncatioual establishments. Each set contained about 
125 species, including both fresh and salt water forms. Valuable 
col1ecti011s were received from the U. S. Fish Commission, Prof. B. W. 
Evermaun, J\fr. P. L. Jouy, and Mr. Charles W. Richmond. The 
estimated nnml>er of specimeus added to the collection was I,906,-the 
catalogue entries being 553. 
VERTEBR_A TE FOSSILS. 
A large collection of vertebrate fossils, seemed hy tbe honorary cura-
tor, Prof. 0. U. Marsh, duriug bis official work for the U, S. Geological 
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Survey, was received at the Natioual Museum in July 1 1 an l 
immediately placed upon exhibition. This is the fir t in" talJm n 
the Museum of the official collections of Profe sor M Th J 
mens have been well catalogued and arranged by the a, 
Mr. F. A. Lucas. Another valuable collectio t f 
by the honorary curator in 1886, is still in , to on 
of room.in the exhibition hall. Professor l\far no 
memoirs, containing a full description of the more imp 
lately deposited in the Museum. During the y ar, 1, 
tries were made, arnl about 1,061 specimen wer a<ld cl t 
tion. 
MOLLUSKS (1NCLUDING TERTIARY I i VERTirnRAT:E FO ' IL ' ) . 
19 
Mr. William H. Dall, honorary curator, report that a larg am nu 
of time has been devoted to sorting, naming, cataloguin◊', an l , 1fo · 
the duplicate shells. The greater portion of them i now pa k cl in 
small boxes in the storage room, ea.ch specimen bearing it atal g-n -
number. A card-catalogue makes it pos ible to refer at a mom n : 
notice to any dupli_cates in the collection. It ha, al o be n found n ·-
essary to arrange and catalogue the drawings of shell . Th repor 
on the "Later Tertiary of the United States/' though in typ ., will b 
issued a few days too late to ap1:>ear in the Bibliography of thi~ year. 
Considerable labor has been bestowed _on the continuation of the report 
on the "Florida Tertiary Mollusks," for the Wagner Institute of Phila-
delphia. The most valuable contribution during the year was a collec-
tion of shells from St. Helena, donated by Capt. W. H. Turton, of the 
Royal Engineers, Chatham, England. Mr. Rounsevelle Wildman, 
United States consul at Singapore, seut a collection of shells repre-
senting the principal marine forms of that vicinity. The number of 
specimens added during the year was 6,225, the catalogue entries being 
2,546. 
lNSECTS. 
Prof. 0. V. Riley, honorary curator, reports that a large amount 
of time has been devoted to tbe study collections in the laborato~·y, 
although important additions have been made to the systematic exhibi-
tion series. Among tbe more important accessions are : 400 specimens 
of Heteroptera, received from Prof. A: L. Montandon, Bucharest, .Rouma-
11ia; a collection of Californian insects, from Mr. D. W. Coquillet, of 
Los Angeles; material collected by Mr. A. Koebele during the Death 
Valley expedition, in 1891, from the Department of Agriculture; 1,900 
specimens of Lepidoptera (native aud exotic) from Mr. G. Beyer, of N e.w 
York; and 57 specimens, embracing 27 species, mostly Coleoptera, from 
Mr. Charles Dury, of Cincinnati, Ohio. Mr. Dury has also expressed 
his willingness to contribute more material, and to aid in every way pos-
sible iu iucreasiug the value of the collection. In September, 1891, P:rof, 
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Jolm B. S1oitl1, e11tornologist of tl1e New ,Jen;ey Ag1frnltnral Experi-
rneut Statio11, was requested by the .. Jatio1rnl Museum to eornpare the 
:N"" orth Amel'i('an N Ol'tuidm in ~everal of the llluseums of Europe, while 
vi~iti11g· that country for purposes of study. In Loudou he stu<lied·thc 
British Mnsenm colleeti011s, an<l Rucccede<l in identifying mm,t of the 
Walker types aud tl1e spe(·ies described by Gne11ee. He also made 
<·ritfral compa1'i:-:;ous between t he <'ollectious of Grote, Zeller aml 
·walker. At the1mu;eum in the Jardin de~ Pl antes, Pari::-, li e su<:cceclell 
in tindiug 111a11y of the insects stn<lie<l by Huenee and Boisdnval, which 
form, at least in part, the basis of their work 011 the North American 
Lepidoptera. At Berlin he examiued the collections of the Royal l\Iu-
semn, indudiug mate.rial which has been nsed as the basis of papers on 
North American species. At, Dresden he examined the Standing-er 
colleetious, and .compai.,ed long series from the Siberian, Alaskan, Ice-
landic, and other Arcticfauual districts. In the course of these studies 
Professor Smith collected considerable infotmation for publication iu the 
Proceedings of the Nationai Museum, and be also succeeded -iu obtain-
ing from Mr. W. Scba,1rn, jr., who bas collected extensively in Mexico 
and South America, a, promise to present to the Museum his collection, 
which is very large and contains many of the types described in the 
Biologia Centrali Americana. About 16,500 specimens were added to 
the collectiou dnrinµ: the year, the catalogue entries numbering 295. 
MARINE 1:'.\'\'ERTEBRATES. 
l\fr. Richard ltatbbun, honorary curator, states tbat cousiderable 
p:i;ogress has been ma-de during the year in the f;tudy of the collections 
of this department. The accessio11s of the year show a marked iucrease 
both in number aiH.l in extent all(l value. The U. S. Fish Commission 
has transferred the collectious of the Alba,tross in the North Pacific 
Ocean, and important colJectiolls made by the Fish Hawkalld the Gram-
pus have also been received. Some ad<litio11s have been made to the 
exhibition series; but little can l>< .. '· <lone in this direction until more 
space can be provided. · Mr. J. E. B~1;edict, assistaut curator, has con-
ducted experimental --work with a, view to tlrn manufacture of sowe plas-
tfo substance suitable for reprorluetions of soft substances. The prepa-
ration of an exhibit_ representing the families of American marine iu--
vertebrates for the ... World's Columbian Exposition has progressed. 
Mr. Benedict and Miss Rathbun have completed a mo11ograph of the 
genus Panopeits, and the latter lia~ prepared catalogues of the Peri-
ceridce and Jlfa,iidm. TheRe will be published iu the Proceedings of tbe 
1 . S. National Mrn:;eum. The department has received the assistauce of 
:.-,everal specialists in the determination of recently acquired rna:iterial. 
'1 he number of catalogue entl'ies during the year is 1,318. The uumber 
of specimeus received is 7,120. 
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CO:\JP.\.BATl\' E .\:,.;.\TO:\n·. 
The work of the year has co11sisted largely i11 the preparatiou a,ll(l 
arrangement of osteological material by the ass1staut curator, Mr. F. A. 
Lucas. The most important accession _of the year was the skeleton of 
a young sperm whale, obtained through the courtt=>sy of the Life-Saving 
Service from the station at Green Run Inlet. The U. S. Fish Commi:-;-
sion co11tribnted valuable material. The increasing cnrc of the col1ee-
ti011s ltas prevented any s1wcial researches. The exhibition series is in 
good condition. During the year 574 specimells were added to the col-
lection, and a larg~ number were transferred to the department of 
vertebrate fossilR. 
I~VERTEBRATE FOSSIL::, (PALEOZOJC). 
Mr. C. D. vValcott, honorary curator, has necessarily devoted the greater 
portion of his tillle to work connected with the U.S. Geological Survey, 
wit,h w.bich he is associated. '.rhe principal accessions during the year 
were received from the Geological Survey. '.rhe coJlection of Cambrian . 
and Or<lovieian fossils was placed upon exhibition. 
In tlrn latter part of 1891 the attention of the curator was called to 
an unworked collection of Lower. Carboniferous crinoids and associated 
invertebrates from Cra,wfordsville, Ind., comprising specimens brought 
togetlier by Prof. Frank Bradley, and preseuted by Prof. 0. C. Marsh 
to the . Yale U11iversity Museum, a,nd others gathered by the HeY. 
D . .A. Bassett upon his farm at Crawfordsville, and alsn tlie property of 
the Yr~le Museum. The National Muse~nn possessed at that time but 
one or two small specimens from this formation, and plaster casts of 
several others. Tlte curator urged the extreme desirability of securing 
a, full representation from this classic locality of North .American Lower 
Carboniferous fossils. .After some correspondence with Prof. lVIan,b, 
with this end iu view, Mr. Charles E. Beecher, . of the Yale Museum, 
submitted a proposition, offering to giYe to the National Museum a 
large numbei· of the Bassett and Bradley fossils, provided the Museum 
wonhl he wil1ing to ,rnrk up the collection :tn<l snpply the necessary 
tools. This proposition was accepted, aml the task of working up 1he 
collection was brgnn at New Ha Yen, tl1e m1iversity kindly furnishing 
abnndant-faboratory room and every facility for properly carrying on 
the work. The material, aR it was r('ceive<l :1,t New Haven, weighed 
two tons, and rontained between 3,000 and 4,000 specimens, many of 
tbelll, however, being duplicates. In acl<litiou to the single crinoids 
nnd ~:ronps of crinoids ,npon slabs, the eollcetion includes fossil brachio-
pods, corals, and other invertebrates. It is estimated that t1tc value of 
the share which will come to the National Mnseum will exceed double 
the amount of money expende1l in working up the collection. · The 
material iR very showy and attractive, and will form ·a valuable addi -
ti011 to the exhibition series. 
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The number of specimens received during the year was about 869 
' involviug 95 catalogue entries. 
INVERTEBRATE I<'OSSILS (l\IESOZOIC). 
Dr. C. A. White, honorary curator, reports gratffyiug progress dur-
ing the year. The most important accession was received from the 
U. ~- Geological Survey. This embraced a large number of specimens, 
including some of the most important paleontological ~naterial studied 
by members of the Survey. There were 419 catalogue entries during 
tbe year, representing about 3,099 specimens. 
DIVISION OF BOT.A.NY. 
FOSSIL PLANTS. 
Prof. Lester F. Ward, honorary curator, states that the work l.li1,s 
been chiefly confined to the install~tiou aud care of specimens. There 
were added to the collection more extensive and valuable accessions 
than in any previous year. The most important was the collection of 
fossil plants, presented by Mr. R. D. Lacoe, of P ittston, Pa. This 
collection numbers 100,000 specimens and is of world-wide reputa-
tion. Prof. F. H. Knowlton continued during the year bis study of 
the Laramie flora, and identified a la1:ge collection of plants from tlrn 
Bozeman (Monta:,na) coal fields: The '' Flora of the Dakota Group," by 
the late Prof. Leo Lesquereux, was printed during the year. 
RECENT PLANTS. 
Dr. George Vasey, botanist of the Department of Agriculture, and 
honorary curator of the department of botany in the National Museum, 
reports that tbe growth of the N ationa,l Herbarium has been steady, 
although tbe percentage of increase has not been as great as in tlle 
preceding year. The collections have been practically rearranged aud 
new labels provided. The duplicate specimens were threatened with 
destruction by iusects, aud it became necessary to poison them to pre-
vent further damage. ·New specimeus are now treated in this manner 
when they first arrive. Con~iderable time has been spent in t he prep-
aration of a card-uatalogue of all the botanical works in the libraries 
to which this department has access. Among the more important ac-
cessions were the collections made by Mr. F . V. Coville, assisfamt bot-
anist of the Department of Agricultiue (2,150 specimens); Mr. G. C. 
Nealley (1,709 specimens from 'l1exas and Arizona); Edward :Palmer 
(3,521 specimens from Mexico and Arizona); Mr. J. N. Sandberg (15, HH 
specimem, from Minnesota and Idaho), and Mr. J. M. Holzinger (2,530 
specimens from the United States and· Europe). There were 512 cata-. 
logue entries made during the year, embraci11g about 53,384 specimens. 
Of the total number of accessions, 41 were transmitted directly to the 
ational Museum, the remainder bei11g received by the Department of 
Agriculture. 
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DIVISION 01•' GEOLOGY. 
MIK1WALS. 
Prof. F. W. Clarke, of the U. S. Geological · Survey, continues to act 
as honorary curator of this department, with Mr. W. S. Yeates al', as-
sistant curator. The preparation of an exhibit of minerals and gems 
for the World's Columbian Exposition has oceupied considerable time. 
A large part of the systematic exhibition series has been remoimted on 
ebonized bloeks, and the specimens in the reserve series have been 
t ransferred to the exhibition hall. It is intended to provide species 
labels for the systematic exhibition series, indicating the chemical com-
position of each species_, its crystaJlographic form, hardness, specific 
gravity, and different varieties with their characteristics. The sys-
tematic duplicate series was thoroughly. overhauled and reclassified. 
Among the more importaut accessions were twenty-five boxes of min-
entls, presented by Mr. Joseph Willcox, of Philadelphia.; several speci-
mens of minerals from Oonneeticut, and a, cr.ysta,1 of spaugolite from 
Tombstone, Ariz., presented by Prof. S. L. Penfield, of Yale College; 
four specimens of ornall'!-ental stones and one specimen of churchite, 
from lVIr. Olare11ce S. Bement, of Philadelphia; two cut specimens of 
transparent speRsartite, from Mr. Ira R. Allen, of Fair Haven, Vt.; 
three specimens of native gold from the Potomac mine, Montgomei~y 
conuty, Md., presented by Mr. A. B. Russ, of Washington, D. 0. Sev-
eral lots of miuerals were also received from tlle U. S. Geological Sur-
vt->y . . There have been 4,121 specimens added to the collection duriug 
tl1e year, the catalogue entries numbering 1,454. 
GEOLOGY. 
Mr. G. P. Merrill, clwator, reports that the work i-q. this department 
bas been largely confined to,the arrangement and classification. of mate-
rial, and the preparation of about 200 sets of specimens for distribu-
tion to educational establishments. Several expeditions for collecting 
specimens were made during the Rummer and autumn by the curator, 
and l>y lVIr. W. H. Newhall, his assistant. The work of preparing mi 
exhibit for the World's Columbian Exposition was entered upon, and 
the curator visited Arizona, _ New Mexico, Virginia, Teuuessee, Ken-
tucky, Indiana, aud Mi:::,souri, collecting a large amount of volcauic and 
cave material. The contributions made by Mr. G. F. Bgcker, of the 
U. S. Geological Survey, Mr. W. B. Robertson, of Saltville, Va., lVIr. F. 
W. Crosby, and .Mr. Henry G. Bryant were among the most important 
received during the year. The catalogue entries numbered 1,0-:15, 
embraeiug more than of 4,000 specimens. 
F.-REVIEW OF THE ADMlNISTRATIVE WORK. 
REGIS'.1.'R.A.TION AND DISTRIBU'.l.'ION. 
In the report of Mr. S. C. Brown, registrar, it is stated that the total 
number of packages of all kinds received during the year is· 36, 702-an 
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iucrease.of 3,016 over tlrn previouH year. 'l'he entries covering these 
re('eipts nnml>er 2,970, of which 980 cousisted of specimens and 918 of 
~npplies intended for the National Museum. The record of outgoing 
packages for the year embraces 1,408 entries, covering 2,342_package 
of various kinds. The .storage register shows that during the year 57 
pa('kag·es have been withdrawn from storage by officers of the .Museum, 
ctll(l that 290 packages have been temporarily placed in storage. Dur-
ing the year 98 tranHporta.tiou bills have been subdivirled and copied, 
and 184 letters written relating to the trallsmission of packages throu~h 
eustom -houses and to :rai1roarl and express companies. In addition, 
546 notices of transmission have been sent out. The · total number of 
accessions, i. e., lots of s11ecimens received for the National Museum, 
dming the year was 1,357. In addition, there were received 527 pack-
ages of specimens sent for examination and report. The disposition of 
t he accessions among the departments in the Museum is shown in one 
of the appernli ces to the accession list, which constitutes Secti01YV of 
this report. 
The distribution records show that during the year 172 packages, con-
taining rn,616 specimens: were sent out. These sendings included speci-
mens given, lent, sent in exchang'e, a.nd returned to the owners. 
The following statement indicates, by geographical arrangement; the 
recipients of the duplicate specimens distribtited, and the character of 
the material : 
Geogutphical statement of tltedislribnlion of speci1nen.9 during tlw year ending J1111e30, 1892. 
NORTH AMERICA. 
CANADA. 
Peter Redpath Museum, Montreal: Cast of trilobite showing appenda,ges. Gift. 
(D. ·"' 7059). 
Museum of the Geologica.l Survey of Canada, Ottawa: Cast of trilobite showing 
appen<l.ages. Gift. (D. 7058.) 
Universjty of Toronto, Toronto: Collection of echinoderms, etc.; duplicate collec-
tion of casts of stone implements (set 10). · Gift. (D. 714-2.) (D. 7274-.) 
UNITED STATES. 
ARIZONA. Edgar L. Storment, Tempe: Mud-puppy (1 specimen); lobsters (2 speci-
mens); horseshoe crabs (2specimens); holothurians (2 specimens), in exchange. 
(D. 6987.) (D. 7280.) 
C'AUFORNIA . Leland Stanford Jr. University, Menlo Park: Fishes (3 specimens); 
duplicate collection of marine invertebrates (series rv, set 188). Gift. (D. 
7096.) (D. 7234-.) . 
L. L. Frost, Susanville: Fragment of meteorite. Gift. (D. 7126.) 
COLORADO. University of Colorado, Boulder: Duplicate collection of minerals (set 
121); duplicate collection of alcoholic :fishes (set 45). Gift. (D. 7308.) 
CONNECT! UT. Bridgeport Scientific Society, Bridgeport: Duplicate coll ection of 
minerals ( et 109); dnplicilfo collection of :ilcoholic fishes (set 50). · Qjft. (D. 
702~.) (D. 7212.) 
~ " D. " refers to the distribution record kept iu the registrar's office. 
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G·. R. L11rnsden, G-reenville: 9orgoni:.ins autl spong~s (2 packages) . Uift. (D. 
717!-l.) 
H. R. Williams, Haddam: Ores· (24 specimens), in exchange. (D. 7005.) 
Hartford Theological Seminary, Hartford: Dnplicate collection of minerals (set 
111); duplicate collection of casts of stone imt1lements (set 6). Gift. (D. 
7071.) (D. 7230.) 
Peabody Musemn, New Ha,ven: Panopeus ( 4 specimens), in exohange. (D. 7087.) 
Yale College Mnsenrn, New Hn,ven: Unst of trilobite showing appendages. Gift. 
(D. 7055.) 
DISTRICT OF COT,UMBIA. Miss Nellie Bn.inl, \Vashington: Collectiou of nnassorted 
Foramiuifera. Gift. (D. 7166.) 
Miss Mary Clark, vVaRhing-ton: Specimen of Moki Indian bnsket tray, in ex-
change. (D. 6805.) . 
Columbian University, -Washington: Plaster cast oft-he Rosetta Stone. Gift. 
(D. 6997.) 
Commissioner of Paten.ts, w ·ashington: Crll(le petroleum (34 sa,uples) . Gift. 
_(D. 7157.) 
E. E. Howell, \\rashingtou: Specimens of minerals (2 boxes, 1 bottle and l pack-
age); ininerals (6 specimens), in exchange. (D. 6831.) (D. 6865.) Miscella-
neous ores (183 specimens); three slabs of onyx and 300 pounds of iron ore; 
rocks (39 specimens) for exchange. (D. 6875.) (D. 6898.) 
.J. W. Langdale, vVashington: Specimen of Yanacliuite, iu exchange. (D. 7258. ) 
S. \,\Tard Loper1 National Musenm: Specimen of on)·x, iu exchang .. e. (D. 7252.) 
National Deaf Mute Co Hege, vVashington: Spt>cial collection of dnpJicate marine 
invertebrates. Gift. (D. 7109.) 
8oldiers' Home, Washington: Duplicate collection of casts of stone implements 
(set 2) . Gift. (D. 7164.) 
ILLIXOIS. William A. Morri'>, Aledo: Unios (7 specimens), in exchange. (D. 6882.) 
Arjzona Oynx Company, Chicago: Seven slabs of oynx, in exchauge. (D. 7226.) 
INDIANA. Indiana, University, Bloomington: Rocks (51 specimens). Gift. (D. 7028.) 
Hanover College, Hanover: Duplicate collection of a,lcoholic fishes (set 16). Gift. 
(D. 7223.) 
Indiana State Normal School, Terre Hante: Dnplicate colle_ction of alcoholic fishes 
(set 10). Gift . (D. 7181.) 
INDIAN TERRITORY. A. T. Odeneal, Lehigh: Lodestone (l specimen). Gift. 
(D. 6819.) 
IOWA. Iowa State Normal School, Cedar Falls: Dnplicate collection of ma.rine invert-
ebrates (series rv, set 185); <lnplica.te rollectio11 of alcoholic Hshes (set 54). 
Gift. (D. 7084.) (D. 7192.) 
Mnsenm of State Library, Des Moines: Indian pottery (136 specimens). Gift. 
(D. 7089.) 
.Jefferson Connt.y Librnry Assodation, Fairfield: Dnplicate c:ollection of cnsts of 
stone implements (set 1). Gift. (D. 7120.) 
Parsons College, Fnirfielcl : Dnplicn,te collection of alcoholic fisheR (set 53). Gjft, 
(JJ. 7191. ) 
Herbert E. Brock, Ma.son City: Indian implements (57 specimens); m-row a,ncl 
spear heads (50 specimens), in exchange. (D. 6820.) (D . 7218.) 
Cornell College, Mount Vernon: Duplicate collection of minerals (sd, 106); 
duplicate collection of nlroholic fishes (set 2). Gift. (D. 6977.) 
KA~SAS Baker University, Baldwin: Dnplica.te col1PP,tio11 of rnineralR . (set llG). 
Gift. (D. 7193. ~ 
College of Emporia, Emporia: Dnplirute collection of a.lcohc,li c fishes (set 21). 
Gift. (D. 7216.) . 
Sonthwcst Kansas College, Wini1eltl : . Duplieatf\ 1·01lecti, ►-n of n1i11er,1l:-; (set 108). 
Gift. (D. 701'1.) 
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KENTUCKY. L. C. Lane, Frankfort: Collectjoll of shells, frt excbauge. (D. 7332.) 
State University, Louisvme: Dnplieate co11ec·tion of minerals (set 117), Gift. 
(D. 7204.) 
Central University, Richmon<l: Dnplirate collection of alcoholic :fishes (set 43). 
Gift. (D. 7235.) 
LOUISIANA. Louisiana State University, Baton Rouge: Duplicate collection of alco-
holic fishes (set 49). Gfft. (D. 7211.) 
Tulane University, New Orleans: Duplicate collection of alcoholic fishes (set 6); 
duplicate collection of minerals (set 118); duplicate collection of casts of stone 
implements (set 5); special collection of marine invertebrates (6 boxes). Gift . 
(D. 7140.) (D. 7225.) (D. 7226.) 
MAINE. Dr. A. C. Ha.mliu, Bangor: Miscellaneous minerals (60 specimens), in 
exchange. (D. 6979.) 
Maine State College1 Orono: Miscellaneous ores (111 specimens)1 in exch:1nge. 
(D. 7265.) 
T. F. Lamb, Portland: Miscellaneous minerals (29 specimens), in exchange. (D. 
7041.) 
F. H. Thompson, Portland: Specimens of infnsorial earth. Gift. (D. 7242.) 
Colby University, Waterville: Duplicate collection of alcoholic fishes (set 14) . 
Gift. (D. 7207.) . 
MARYLAND. Dr. George H. \Villiams: Baltimore: Minerals (15 specimens), in ex-
change. (D. 7152.) 
H.ockbill Coilege, Ellicott City: Collection of casts of stone jmplements (set 4) . 
Gift. (D. 7213.) 
MASSACHUSETTS. George H. Barton, Boston: Ores (1235 pounds\ for exchange. (D. 
6871.) 
Prof. vV. 0. Crosby, Boston: Collection of Nevada nickel ores1 in exchange. 
(D. 6908.) 
Massa,chusetts Institute of ·Technology1 Boston: Ores (598 · specimens) 1 in ex-
change. (D. 7092.) 
N. L. Wilson, Boston: Minera,ls (28 specimens), in exchange. (D. 7285.) 
Museum of Comparative Zo<Hogy, Cambridge: Cast of trilobite showing appell(1-
n,ges; specimen of Tile fisli a,ll(l 7 species of Scopelids. Gift. (D. 7056.) (D. 
7289.) . 
Pe:1body Museuru1 Cambridge: Collection of Navajo dyes and dye ·stuff. Gift . 
(D. 6789.) 
Bigelow Scbool1 Marlboro: Specimens of wu1fenite and azurite. Gift. (D. 
7004.) 
Wellesley College, Wellesley: Duplicate collectiou of alcoholic fishes (set 13). 
Gift. (D. 7189.) 
Worcester Society of Antiqnity1 vVorcester: Photograplis of the log of the st<>nm-
ship Savannah and Trevithick1s locomotive, in exchange. (D. 7012.) 
l\IJCIJIGAN. University of Michigan, Ann Arbor: Collection of casts of stone imple-
ments (sf't 7). Gift. (D. 7249.) 
Frederick Stearns, Detroit: Collection of 1 nionidm; miscellanrons Hhells (71 
specimens); in f'xcha11ge. (D. 6810,) (D. 6893.) 
MINNESOTA. Hamlinc UuiYersity, Hamline: Duplicate collection of alcoholic :fislH'S 
(set '.25). Gift. (D. 7231:) 
, tatf' Normal Scbool1 :Mankato: Duplicate rollection of ma.rine invertchrn.tes 
(series lY, set 184); dnplicate collectio11 of nlcoholir fishes (set4). Gift. (D. 
7062.) 
Mim1rsota Acndemy of Natnral Sci('nces, :Minneapolis: Duplicate coll ection of 
Hlcobolic fisheH (set '.26). Gift. (D. 7277.) 
University of ~1irn1f'sota, l\li11neapolis: Fossil plants (12specimens)i in exchange . . 
(D. 7245.) 
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State Normal School, St. Cloud: Dnplicate collectiou of alcoholic fishes (set 47). 
Gift. (D. 7262.) 
Uustavus Adolphus College, St. Peter: Duplicate collection of minerals (set 
107). Gift. (D. 7003.) 
Mis::;ouRr. Hooper Institute, Clarksburg: Duplicate collectioµ of rni11erals (set 114). 
(Mt. (D. 7143.) 
.Missouri State University, Columbia•: Duplicate collection of minerals (set 113) . 
Gift. (D. 7135.) . 
C. A. Brockett, Kansas City: Stone (1 specimen) . Gift. (D. 7132.) 
Missouri Valley College, Marshall: Duplicate collection of alcoholic fi. hes 
(set 52) . Gift. (D. 7195.) 
Jnlins Hurter, St. Louis: Reptiles (7 specimens). Gift. (D. 6986.) 
MONTANA . College of Montana, Deer Lodge: Duplicate collection of alcoholic 
fishes (set 15). Gift. (D. 7208.) 
Homer Squyer, Mingnsville: Shells (18 specimens), in exchange. (D. 7313.) 
James Allen, Willis: Beauxite and cryolite (3 specimens). Gift. (D. 6800.) 
NEBRASKA. Bellevue College, Depa,rtment of UniYersity of Omaha., Bellevue: 
Duplicate collection of casts of stone implements (set 9). Gift. (D. 7282.) 
Univnsity of Nebraska, Lincoln: Duplicate collection of alcoholic fishes (set 
8); duplicate collection of casts of stone implements (set 8). Gift. (D. 7159.) 
(D . 7266.) 
KEW JERSEY. Biological Schooi, Avon-by-the-Sea: Duplicate collection of marine 
invertebrates (series 1v, set 180). Gift. (D. 6821.) 
Albert Manu, jr., Newark: Samples of ocean bottom. Gift. (D. 7075.) 
.J. C. Smock, Trenton: Specimens of labels, blocks, ~ottles, and wires used in ex-
llibition series of the National Museum. Gift. (D. 7113.) 
KEW Yomc Wells College, Aurora.: Duplicate collection of mariue invertebrates 
(:,,eries 1v, set 181); duplicate collection of minerals (set 101); duplicate col-
lection of alcoholic fishes (set 1). Gift. (D. 6848.) (D. 6976.) 
· Williamsburg Scientific Society, Brooklyn: Duplicate collection of minerals 
(set ll9). Gift. (D.7260.) 
Society of Natural Sciences, Buffalo: Echinoderms (10 specimens). Gift. (D. 
7081.) 
Hamilton College, Clinton: Duplicate collection of alcoholic · :fishes (set 17). 
Gift. (D. 7209.) 
St.ate Normal School, Cortland: Duplicate collection of alcoholic fishes (set 51); 
duplicate collection of casts of stone implements (set 3). Gift. (D. 7196.) 
(D. 7182.) . 
Port Edward Collegiate Institute, Fort Edward: Duplicate collection of min-
erals (set 112). Gift. (D. 7121.) 
Charles Babcock, Cornell University, Ithaca: Onyx and syenite (1 specimen of 
each). Gift. (D. 7088.) 
Cornell University, Ithaca: Rocks (48 specimens); bones of Great Auk, in ex-
change. (D. 7186.) (D. 7247.) 
American Museum of Natural History, New York City: Cast of trilobite showing 
appendages. Gift. (D. 7060.) · 
S. P. AYery, New York City: Specimen of lithograph by Menzel, in exchange. 
(D. 7202.) 
G. Beyer, New York City: Dried insects (2 boxes); dried insects (253 specimens), 
in exchange. (D. 7137.) (D. 7119.) 
College of the City of New York, New York City: Duplicate collection of alco-
holic fishes (set 22). Gift. (D. 7217.) 
Robert Demcker, New York City: Minerals (52 specimens), in exchange. (D. 
7085.) 
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Ueorgo J,. Euglish & Compa11y, Kew York City: Miuera1R (12 speuiu,cw,) ; min -
erals .(12 specimens), iu exchange. (D . 6846.) 
Ueorgc F. Kunz, New York City: Minerals (9 sped mens) , i11 exchange. (D. 7138.) 
Cliarles Mali, Belgi::in Comml. Xe,v York City: Coal (17 specirn<'ns) . Gift. (D. 
6859.) 
Tiffany & Company, New York City: Minerals (fi Rpc'ci111ern,), in exchange. (D. 
7H8.) 
l'ort, Jefferson Union ~cliool , Port · .Jefferson: Dnplicat<' collPrtion of minerals 
(t,et, 99). Gift. lD . 6786. ) 
Henry A . ,vard, Roehrn,tcr: .Miuer:i.ls (37 Rpedu,enR), iu exebn.nge. (D. 6849.) 
l Tnion College, Schenccta<ly: Two species of Pentarrinns; collection of Fora 111i11-
if!.'ra. Gift. (D . 7160. ) (D. 7141. ) 
Ryrncnse University, ~y,·::i,c·us1·: Dnplicate <·ollec-tion of' alcoholic fiRhcs (set 18). 
Gift. (D. 7214.) 
St .. Johni:; School, Utica : Duplicate minerals (26 specimeLs). Gift. (.D . 6949.) 
No1n11 C,UWLINA. Garrett _n. Hny, Asheville: :Minernls (60 specimens), in e~cha11 ge. 
(D. 6975.) 
D. A. Bowman, Bakersvill!.': )1inerals (2 specimens). Gift. (D. 6798.) 
Tri11it.v l TniYersity, Dnrlrnm: Duplicate collection of marine inYertebrates 
(series ff , set 182); duplicate collection of nlcoholir fishes (set 55) . Gift . 
( D. 6888.) (D. 7190.) 
Omo. Mrs. D. D. Meacham, Cinci1111ati: Arch::eologiral specimens (17), in exchange. 
(D . 7125. ) 
Oberlin College, Ollerliu: Dnplicate co]]ection of alcol1olic fishes (set 28). _Gift. 
en. 7312.) 
Mausfielcl Memorial Museum, Mansfield: Duplicate collection of rnnrine i1wert-
i,brates (series IY, set 187); duplicate collection of alcoholic fishes (set 7) . 
Uift. (D.7144.) 
Sc-io College, Scio: Duplicate collection of minerals (set 110). Gift. (D. 7033.) 
PENNSYLVANIA. Western University of Pennsylvania, Allegheny: Duplicate collec-
tion of alcoholic fishes (set 11). Gift. (.D. 7188.) 
St. Vincent College, Beatty: Duplicate collection of alcoholic fishes (set 9) . 
Gift. (D.7172.) . 
Academy of Natural Sciences, P~iladelphia: Scopelicls (5 specimens). Gift. 
(.D. 7030.) 
University of Peunsylvnuia, Philadelphia: Set of plaster casts of Haicla gam-
bling sticks; specimens of seeds nsecl in games, in exchange; duplicate rol-
le!.'tion of casts of _stone implements (set 11). Gift. (D. 6864.) (D. 7100.) 
( D. 7305.) 
.. Wagner Free Iustitnte of Science, Philadelphia: Unionidm (375 specimens, 176 
-Rperier-;), in exclrn.nge. (D. 6974-.) 
.Joseph Willcox, Philndelpbia: Minerals (8 specimens), in exchange. (D. 7123.) 
Drn111cs11e College, Pittsburg: Dnplicatc collection of 1ni11erals (set 103). Gift. 
( IJ. 6921.) 
Central Stnte Norma.I School, Lock Haven: Dnplicate collection of alcoholic 
lislies (R<'t 46). Qjft. (D. 7264-.) 
P<'m1sylYania State Normal School, Millersville: Duplicate collection of alro-
ltol ic fishes (set f5); clnplicato collection of marine invertebratcR (series rv, set 
189). Gift.. (D . 7110.) (D. 7281.) 
Cl<'orge Wielnn(l , State College: Ro<·ks (57 specimens), in exrhnnge. (D. 7027.) 
E.G. Dntton, Twil1 Oaks: Mi11ernls urn spec inl<\ns), in excl1nnge. (.D. 7099.) 
F .. Rnnclnll , Wnrr<'n: ,'hells (102 sp~cimeos) , in exchange. (D. 7311.) 
," 1H'T 11 '.\HOLI:\'A. S011t.h Ual'o lina College, Columuia: Dllplicate collection of nlco-
ltolic fislte · (set 23). Gift. (D. 7224.) 
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TENNES~EE. t:uiversity of Temwsse<·, I~noxvrne: Duplicate collectiou of akolioli c 
fo,he::,; (set 20). Gift. (D. 7215 .) · 
Obion Xorrual College, Troy: D11plic:1te collection of rnill crals (set 104). Gift. 
(D. 6945.) . 
T EXAS. Columbia College, Van Alstyne : Dnplicate coll<~<·tion of rnin<'rals (set 100). 
CMt. (D.6842. ) 
F ort vVorth Cni\· erHity, Fort ·worth: Duplicate. <·ollection of rnarille }11nll'tl'7 
brates (serieH 1,·, set 183). (D. 7001.) 
William Taylor, Sau Diego: Ffre mammal sknlh,, fo exchange. (D. 6962. ) 
UTAH. R. Forrester, Castle Gate: Miuerals (6 ispecimens), in exchaJJge. (D. 6907. ) 
VIRUINIA. Miller Manna,l Lnhor Traini11g School of Albemarle, Crozet: Collection 
of s ilver, copper, ,wcl leatl ures i11 c]nc1ing gold. Gift. (D. 6863 ) 
Ifan1pton Normal ancl Agri cultnrC:1,l Justitute, Hampton: Duplicate collectio11 of 
minerals (set 105). Gift. (D. 6958.) 
WEST Y rnGINIA. University of vVest Virginia, :Morgantown: Duplicate collection of 
t1lcol10lic fishes ( set 13). Gift. (D . 7178.) 
WrscoNS I:'lr. High School, Antigo: Duplica,te collection of minerals (set 120). Gift. 
(D. 7261.) 
University of Wisconsin, Matlison: Cast of trilobite showing appendages. Gift. 
(D. 7057.) 
State Normal School, Milwaukee: Duplicate collection of alcoholi c fishes (set 
19). Gift. ( D. 7210.) 
State Normal School, Whitev,ater: Duplicate collection of minerals (set 102); 
cl nplicate collection of marine inverteluates (series 1v, set 186). Gift. (D. 
(j896.) (D. 7136.) 
WYOMrnG. Wyoming University, Laramie: Duplicate collection of alcoholic fishes 
(set24). Gift. (D. 7227.) 
TRANSMISSIONS TO FOREIGN COUNTlUES. 
AUSTRALIA. 
NEW SOUTH -WALES. 
Australian Museum; Sydney: Collection of echinoderms. Gift. (D. 7184.) 
NEW ZEALAND. 
Auckland Mnsenm, Auckland: Collection of pl10tographs aml working-drawings of 
n111senm cases, a,lso specimens of labels. Gift. (V. 6971.) 
Otago l 11irnrsity :Museum, Dnnedin: Crinoi<.ls (3 specimens); reptiles (15 speci-
mens), in exchange. (D. 7294.) 
EUROPE. 
AUSTRIA. 
t · ni versi ty of Vienna, Vienna, Austria: Cast of trilobite showing appendages. Gift. 
(D. 7051.) 
DENMARK. 
Ho.ml Zo<ilogical Museum, Copenlrn,gen: ])eep-sea fishes (37 species); Crustacea and 
Hadic,1,ta (324 specimens) , iu exchang'e. (D. 6825.) 
ENGLAND. 
Edward Lorntt. , Croj·tlon: FortJ· ethnological specimens, in exchange. (D. 7039.) 
Rev. A. M. Norman, Fence Houses, Durham: Marine invertebrates (5 specimens), for 
exchange. (D. 7095.) 
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Rev. Henry Baker Tristram, Durham: Bird skins (60 specimens), in exchange. (D, 
6797.) 
British Musenm, London: Cast of trilqbite, showing appendages; 69 specimens of 
ethnologjca, in exchange. (D. 7053.) (D. 7201.) 
Mr. Co:ssman, London: Shell marl from Alabama (2 barrels), in exchange. (D. 7065.) 
H . E. Dresser, London: Bird skins (4 specimens), in exchange. (D. 7302.) 
Hugh Fl1lton, London: Tiirricula Bafrdii (10 specimens), in exch,1nge. (D. 6832.) 
George F. Harris, London: Shell marl (1 barrel), in exchange. (D. 7175.) 
Owens College Museum, Victoria University, Manchester: Cast of trilobite showing 
appendages. Gift. (D. 7047.) 
Pr@f. Henry Balfour, University Museum, Oxford: Camlle-:fish (Thalichthys pacificus), 
(5 specimens). Gift. (D. 7072.) 
· R. N. Worth, Plymouth: Ores (152 specimens), for exchange. (D. 6867.) 
FRANCE: 
lVl. C. Marquis G. de Laporta, Bouch es-du-Rhone, Aix-en-Provence: Fossil plants (24 
spec1mern,) . Gift . . (D. 6964.) 
University of Lille, Lille: Cast of trilobite showing appendages. Gift. (b. 7052.) 
Museum of Natural History, Paris: Snakes (12 specimens). Gift. (D. 6818.) 
GERMANY. 
Dr. A. Nehring, Berlin: Specimens of seeds of North American NymphIBcere; seeds-
of Brasenia, anc.l Nnphre, in eichange. (D. 7124.) (D. 7241.) 
Museum of Natural History, Bucharest, Roumania: Cast of trilobite showing ap-
pendages. Gift. (D. 7050.) 
Zoological, Archreolog ical, and Ethnological Museum, Dresden: Four cast s of Easter 
Islaml tablets, in exchange. (D. 7269.) 
Prof. R. Wiedersheim, Freiburg: Siren l:~eertina (4 spedmens). GH't. (D. 7098.) 
Geological Museum of the University of Jena, Jena: Cast of tr ilobite showing ap-
pendages. Gift. (D. 7045.) 
University of Munich, Munich: Cast of trilobite showing appendages, Gift. (D. 
7048.) 
ITALY. 
Zoological Museum, Bologna: Prof. C. Emery, iusects (5 specimens). Gift. (D. 7079.) 
Royal Zoological Museum, Florence: Prof. Henry H . Giglioli, ethnological material 
(172 specimens) and archreological material (100 specimens), in exchange. (D. 
6988.) 
NORWAY, 
Zoological Museum of the University of Christian ia, Christiania: Skin of young sea• 
lion ancl model of skull; fishes (2 specimeus), in exchange. (D. 6824.) (D. 7102.) 
RUSSIA. 
Geological Museum of the l niversity of Moscow, Moscow: Cast of trilobite showing 
appendages. Gift. (D. 7016 ) 
Imperial Academy of Sciences, St. Petersburg: Cast of trilobite showing append-
ages; geological specimens (2 uoxes), and publications, in exchange. (D. 
7054. ) (D. 7170.) 
HWEDEN. 
Geological , urv<·y of SITeden, Stockholm. i <;a,~t of trilobite showing appencla.g':\s, 
Gift. (D. 7044.) 
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The following table shows the number of specimensdistributed from 
the various departments of the Museum during the yea.r ending June 
30,1892: 
----
jN_umb~r1 I N,unber 
Department. of spec1• Department. 
1
,Jf speci• 




Ethnology ..... ·.. . . . . . . . . . . . . . . . . . . . . . . . . :io:i Iusects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258 
Historical collections ................... . 
American aboriginal pottery ..... ...... . 
Prehistoric anthropology ............... . 
Mammals ... ....... ...... ... ... .. ....... . 
Birds ............... ••:.••····· ········ ·· 
Birds'. eggs and nests ........... . ....... . 
Reptiles and batrachians ............... . 
1 Marine inYertebrates ................... . 
23(i I Paleozoic fossilR .. ........ ....... .. ..... . 
1, 301 Fossil plants ......... .. .... .. .. .... .... . 
31 Recent.plants ................ ........... . 
250 Minerals . .. ':' ... .... : .. .. ......... .... ... . 








Fishes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 132 Total .................. : . . . . . . . . . . . 32, 046 
Vertebrate fossils........................ 26 1 
LIBRARY. 
Mr. N. P. Scudder, assistant librarian, hat:i furnished the followiug 
·statement in regard to the operations of the Museum library during 
tlle year: 
The number of pul>licatiom; added to th0 library it:i 11,892 (693 vol-
umes of more thau 100 pages, 1,642 pamphlets, and 8,486 parts of 
regular serials). Of these, 297 volumes, Ti 4 pamphlets, and 6,363 parts 
of serials have l>een retained for t11e use of the Museum from the 
accessions of the Smithsoniau Institution, the remainder being obtained, 
as usual, by ·gift, exchange, and purchase. 
During the year, 6,094 books were borrowed from the library, of 
which 1,832 had been returned at the close of the year. The books 
assigned to the sectional libraries are counted with those borrowed, 
hence the great excess of these over those returned. During the year, 
243 orders for books were sent to the Library of Congress. Tllere have 
beei1 added 2,235 titles to the card-catalogue by authors, and 1,989 
cards were added to th~ subject-catalogue, making a total of 3,827 
cards in this catalogue. 
SECTIONAL LIBRARIES. 
Tbe designation::-; of the sectional libr.aries now organized, aud tlrn 
number of books assigned to each, are as follows: 
Adniinistl'ation.-141 volumes, 74 pa,rts~ and 81 pamphlets. 
Aeronaiitics.-3 Yolurues am1 29 parts. 
Astronorny.-63 volnmes, 522 parts, and 19 pamphlets. 
Bil'lfa.-589 volnmcs, 155 pa,rts, and 56 pamphlets. 
Editor .. -656 volumes, 229 parts, aucl 46 pamphlets. 
Ethnol(lgy.-379 rnlnrnes, 99 parts, an<l 29 pamphlets. 
Fishes.-52 volumes, 19 parts, and 10 pamphlets. 
Geology.-,,717 volumes, 169 parts, aucl 4~5 pampllle.ts. 
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Tnsects.-492 volumes, 310 parts, am.I 2JO pamphlet.·. 
Jl ainmals.-210 volnmcs a.ml 295 pamphlets. 
Jla1·ine inrerfebm fes.-89 Yolumes and 46 pamphlet;;. 
Materia m.edica.-251 Yolnmes, 97 pads, ~md 23 p;rn1phlets. 
Jfesozoicfossils.-30 volumes and 2 pamphlet.. 
Jlincralogy.-(A) 242 volnmes1 63 parts, and 19 pamphlet· ; (B) 8!:J Yolumes, 24 
parts, and 78 pamphlets . 
.J1ollnsks and cc11ozo ic fossil1;.-1.l0 Yolnmes, 27f> parts, aud 89 pamphlets. 
Oriental archa>o logy.-311 volumes, 157 parts, aud 137 pamphlets. 
Plants.-396 volumes, 302 parts, ~Lnd 335 pamphlets . 
Prehfatoric a,nthropology .-79 Yolumes, 40 parts, and -12 pamphlets, in adclitiou to 
the Rau Memorial Library of 1,609 t itles . · 
Reptilcs.-16 volumes1 7 parts, and 4 pamphlets. 
Trcwsportatio·u.-121 volumes, 189 parts, and 2 pamphlets: 
Owing to the failure of Uongress to appropriate any money for bind-
ing, it bas been impracticable to bind auyof the book~ belonging to the 
Museum library. There are at Ieastl,500 vohnneswhich need ·binding·, 
some being of great value. 
In several instances it has been found uecessary1 in order to preserve 
•the books, to withdraw them from circulation, while in other instances 
where the work of curators would 11ot permit this, the books are being 
worn out by co us tan t though careful use. 
Of the Smithsonian deposit 500 volumes were bouu<l upo11 application 
to the Libraria11 of Congress. 
SPECIMENS SEN'L' 1'0 THE ivrnmuM FOR EXAMINA'L'ION AND H,EPORT. 
The reeord which has beeu kept of the specirneus sent during tlrn 
year for examination shows that 526 lots have been received (Nos. 
1248 to 1774, inclusive). , Specimens forwarded to the Museum for this 
purpose are referred to the curator of the proper department, who pre-
pares a report · embodying tbe result of his examination, a copy of 
which is transmitted to the sender. 
A list* of the specimens received for exmuiuation, arr~nged alpha-
betically by name of sender, is here given: 
Adams, C. F., Champaigu, Ill.: Birds' skim;. 1659 ( V-A). 
Adams: W. W., Mapleton, N. Y.: ·Shell beads. 1342 (III) . 
Alderson, Hon. J. D. (See under Mrs. B. T. Beirne.)· 
All en, .James,. Willis, Mont.: Mineral. 1600 (XVI). 
Allen, Levi, Salubria, Idaho: Sand, and 9 specimens of ore. 1648, 168!J (XVII ). 
American Museum of Na,tural History, New York City: Squirrel. 163,.J. (IV). 
Ames, vV. W., De Ruyter, N. Y .. : Insect. 1296 (X) . 
Anastasiades, K. , Norfolk, Va.: Two glass ra.se:S contain ing 2 silk ribbons made by 
silkworms. (Returned.) 1393 (X). 
Anderson, Jolrn V. , Little Creek, Del.: Portion of owl. 1557 (V-A). 
An°·el, L. C., Ridge Spring, ,-•. C. : 3 specimens of minerals. 1515 (XVI). 
Appleton, .John \V. M . .,, alt, nlphur Springs, vV. Va.: · Au object having the appear-
ance of a soft-shelled egg-clng from the ground. 1482 (X ). 
" Tbe number accornpan,ving each entry is the nnmber assigned to tll e sending on 
the )fn euu1 1·ecor l . Th number in p aren t,heses indicates the department in the 
Mus um to which the specimen. was referred for examination. . 
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Arthur, I◄'. G.; Sioux City, Iowa: Ball-shape<l object fastened to an oak leaf. 1250 
(XIV). 
Ashton, H. H., Thorntown, Ind.: Silk-moth. 1724 (X) . 
Am,tin, Mrs. R.. M., Davis Creek, Cal.: Butterflies. 1441 (X). 
Ayer, N. J., Cactus Flat, Cal.: Butterfly. 1421 (X.) 
Ayres, T. F., Richland Center, Wis.: Small carved image. 1602 (III). 
Babcock, George H., Phillipsburg, Mont.: Two specimens of talc ... 1386 (XVII). 
Bachmann, Ge_orge, Tannersville, N. Y.: Ore and bottle of :fluid. 1631 (XVll). 
Bailey, M. j., Custer City, S . . Dak.: Two specimens of rocks. 1410 (XVII). 
Bannon, F. T., Jessups, Md.: Insect. · 1395 (X). 
Barker,· s. R., Chambersburg, Ind.: Ihsect. 1437 (X). 
Barlow, C. F., Canastota: N. Y.: vVorms and grubs fonnd infesting cclery ~rnl onion 
fields. 1738 (X). 
Barnes, B. E.; Boyett, N. C.: Supposed meteoric iron. (Returned.) 17U (XVI). 
Barnes, B. A., Syracuse, N. Y.: Dandelion, with ten flowers on one stalk. 1727 (XV). 
Barnett, J. D., Gainesville, Tex.: 3 shells . 1440 (IX). 
Barnum, Dr. Eugene E., Lancaster, Va,.: Bone. 1721 (XII). 
Barratt, D. W. P., Georgetown, S. C.: Grass. 1607 (XV). 
Bash, C. B., Cle-Elum, Wash.: Plants. 1664 (XV). 
Ba,rtholomew, ·w. L., Buckley, Wash.: Ore. 1718 (XVII). 
Bassler, Thomas, Louisiana, Mo.: 45 species of Coleoptera. 1304 (X). 
Baur, Dr. G., vVorcester, Mass.: Collection of uirds. 1624 (V-A). 
Bear, M. 0., Orcuhala, Ariz.: Plant. 1468 (XV) . 
Bearden, C. C., Co1m1nche, Tex.: Insect. 1390 (X). 
Beaver, Charles, ;ra.mora., Nebr.: Fossil bones of mammal. H,02 (XII). 
Beirne, Mrs. B. T., Lewisburg, Vv. Va., thronglt Hon. J. D. Alderson: Snu-dial sup-
posed to have belonged to Thomas Jefferson. 1759 (H-A) 
Belcher, B.S., Ada, W. Va.: Speeimtins of ores. 1369, 1423, 1622 (X\'II). 
Belden, Dr. C. K., Jamaica, N. Y.: Insects. 1277 (X). 
Bell, A. Melville, Washington, D. C. : Lnna-motli. 1328 (X). 
Bendendorf, Otto A., Wilmot, Kans.: Rock. 1711 (XVII). 
Bennett, Richard, Eureka Springs, Ark.: 2 specimens of rocks. (Returned). 1564 
(XVII). 
Bentley, Dr. Henry, Mystic, Conn.: Fossil teeth. 1503 (XII). 
Bishop, Maj. D. E., New York CitJ', N. Y.: Copy of Arkansas State Gazette, pnL~ 
lished at Little Rock, J nne G, 1866. (Returned.) 1521 (1). 
Blanchard, Hon. N. C.,· House of RepresentatiYes: Shells. ]589 (IX)> 
BloclI, A., Bowling Green, Ky.: Ore. 1516 (XVII). 
Bloonn, 0. B., Harrisbnrg, Ariz.: Ore. 1756 (XVII). 
Bohannan, F. A., Luray, Va.: Moth . 1261 (X). 
Boker, Edward vV., ·washington, D. C.: 17silvercoins andme<lals of Germtmy, Ita,Jy, 
· and Polancl. (R0turned.) 1489 (I). 
Bonelli, George, Tooele Cit;r, Utah: Ore. 1615 (XVlI). 
Bowman, D. A., Bakersville, N. C.: 2 specimens of minerals. 1587 (XVI). 
·Box, Henry, Terra.ville, S. Dak.: (~uartz cryst,als. 1629 (XVI). 
Boyle, Mrs. Mary, Flemington, N . .J.: Small stone. 1457 (25065) (]X). 
Bracken, A.H., Hensley, N. C.: Ore. (Returne<l.) 1565, 1742 (XVII). 
Bradford, George D., New York City: 10 species of Coleoptera. 1608 (X). 
Bradley, I. S., Dayton, Ohio: Worm. 1255 (X). 
Braudt, Carl L., San1.nnah, Ga.: 177 manuscripts, 39 printed Looks, a.ml 3 news-
papers. 1650 (I). 
Brashear, C. G., Boaz, Tex., through W. H. Holmes. Iron pike-head. (.Returned). 
1293 (II-A). 
Braziel, H. P., Daytona., Fla,.: Small frt1gmeuts of fm;sil l>oue; minera,l. 1467 (VIII, 
XVI). 
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Breseman, Henry, W~yne Wis. : Copper implement. 1554 (III). 
Bringhurst, Dr. William, Philadelphia, Pa.: Insects; water containing egg-shaped 
•insects. · 1470, 1477 (X). 
Brinkley, Thomas C., Cleveland, Ohio: Insect. 1303 (X). 
British Museum, London, England, through Dr. D. Sharp: Collection of West Irnliau 
hemiptera aud hymenoptera. 1316 (X). 
Brock, A. B., Osceola,, Mo.: Mineral. 1771 (XVI). 
Brock, Herbert E., Mason City, Iowa: 11 specimens of criuoids. 1626 ('.!5308) 
(XIII-A). 
Brockway, W. J ., Vallicita, Cal.: Substance found after a rain shower iu roads, tields, 
etc. 1547 (XV). 
Brooke, A. C., Lexington, Va.: Insect. 1443 (X). 
Bro:wn, Abram, Robertstown, Pa.: Ore. 1345 (XVII). 
Brown, G. S., Vandalia, N. Y.: Insect. 1346 (X) . 
Bl'O"·n, Phil. F., Blue Ridge Springs, Va.: Insect. 1750 (X). 
Brown, W. E., Pine Bluff, Ark..: Insect. 1447 (X). 
Brown, Prof. W. J., U. S. Grant University, Athens, Tenn., through G. P. Merrill: 
PharyngeaJ of .Aplod'inotus g1·unniens. (Returned.) 1736 (VII). 
Bryan, ,villiam. A. C., Nephi City, Utah: Ore. 1389 (XVII). 
Bryan, Rev. C. B., Lenoir, N. C.: Mushroom; caterpillar from Danville, Va. 1352, 
1508 (XV, X). 
Bryan, T. J., Fort Gibson, Ind . . T.: Plaster cast of a piece of metal found at Bush 
Creek, Adams County, Ohio. 1706 (III). 
Buell, A. D., Palm Springs, Ffa.: Insect. 1323 (X). 
Bullcne, George W., Seattle, 'Wash.: Rocle 1301 (XVII). 
Bullock, David J., Bar Harbor, Me.: 2 specimens of ~asps. 1271 (X). 
Burk, Frank, Nephi City, Utah: Mineral. 1422 (XVII). 
Campbell, H. C., Lansiugbnrg, N. Y.: Beetle. 1670 (X). 
Campbell, J. J., Hot Springs, N. C.: Minerals. 1379 (XVI). 
Campfield, C. IL, Dulzura, Cal.: Ores. 1620, 1625 (XVII). 
Canter, A. F., Jordan Valley, Oregon: Rock. 1391 (XVII). 
Carder, E. E., South Sioux City, Nebr.: Insect. 1263 (X). 
Carlisle, Dr. J. P., Cold Springs, Tex.: Cretaceous echinoid ( f). (Returned.) 1603 
(XIII-B). 
Carter, I, C., Macon, Ga.: Vegetable substance. 1772 (XV). 
Carter, Miss Sne, Cloverport, Ky.: Mineral. 1682 (XVI). 
Case, Mrs. H. M., Emmetsburg, Iowa: Plant. 1315 (XV). 
Chambers, G. W., Egger, Ark.: 2 specimens of ores. (Returned.) 1647 (XVII). 
Chambers, J.C., Paint Rock, -Tenn.: Ancient Hebrew manuscript, ancient Hebrew 
book, 2 phylacteries in cases with stra1)s. (Ret·urned.) 1723 (I). 
Chapman, Gilman, Bethel, Mc.: Insect. 1262 (X). 
Chase, James H., Wenatchee, ·wash.: Quartz; rock. 1340, 1419 (XVI, XVII). 
Chatham, \V. S., Roanoke, Va.: Mineral substance· found in sinking a shaft for iron. 
_ 1685 (XVI). 
Chesney, J.C., Northumberland, Pa.: O:i;e. 1361 (XVII) . 
Christy, \V. H., New York City: Metallizecl fossil from Peru. 1405 (XII). 
1Church, F. L., Shushan, N. Y.: Alcoholic specimen of six-legged frog. 1337 (24770) 
(VI.) 
,Church, Mrs. ,J. L. '\Voodlakc, Ky.: Insect. 1355 (X). 
,Clark, A. Howard, Gloucester, Mass.: Portion of sboulder-<TirdJe of skate. (Re-
turned .) 1413 (XII). 
0 
Clark, Alexander, Port Angel ·s, Wash.: Ore . (Returned.) 1461 (XVII). 
Clark , D. 0., Perico, Fla.: Insect. 1588 (X). 
Clon e, Henry, Phebe, Tenn.: Ore. 1668 (XVII). 
Col~, Jame.·, 1Ieadville. Pa: 2 specimeus of quartz. 1695 _(XVJ;) . 
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Coleman, B. L., Poindexter's Store, Va.: Moth. 1282 (X). 
Collins, Dr. °"Tilliam, Somerset, Pa.: Surveyor's compass made by Rittenhouse and 
Potts, and used on the Mason and Dixon line survey in 1763-1767. (Returned.) 
1505 (I). 
Cone, C. C., Lagrange, Ind.: Moth. 1249 (X). 
Cook, E. F., Omaha, Nebr.: Butterfly. (1375 (X). 
Cook, Frank, Houston, Idaho: Rock. (Returned.) 1272 (XVII). 
Cook, R. E., Nottingham, Ala.: Clay. 1637 (XVII). . 
Cooper, L. F., Crescent City, _Cal.: ·Rock. 1657 (XVII). 
Co'oper, Samuel. (See under George Weston.) 
Copeland, J.B., Harrisburg, Pa.: 2 specimens of stoucs. · 1341 (XVII). 
Cornick, Miss L.A. B., Genito, Va.: Minerals. (Returned.) 1287 (XVI). 
Coyne, P. J., Graters ville, Ariz.: (Pottery ( f) 1770 (III) . 
Craig, J. W., Mushet, Va.: Micaceous hematite. 1476 (XVII). 
Crevecamr, F. F., Onaga, Kans.: 25 species of miscellaneous insects. 1502 (25028) (X). 
Crites, Stanley M., Pipestone, Mich.: Rock. (Returned.) 1458 (XVII). 
Crockett, J. T., Chambersburg, Ind.: Insect. 1445 (X). 
Crook, Robert L., Easton ville, Colo.: Insect. 1493 (X). 
Crosby, Prof. W. 0., Boston, Mass.: Eruptive rocks. 1408 (XVII). 
Cunningham, Burton L., Fort Klamath, Oregon : Butterflies. 1382 (X). 
Curry, Mrs. Hattie G., Sioux City, Iowa: Moth. 1264 (X). 
Dahl, F. 0., Libby, Mont.: Stone implement. 1546 (25432) (llI). 
Daniel, Dr. Z. T., Blackfeet Agency, Piegan, Mont.: Stone, supposed to be a petri-
fied imprint of a moccasin foot in soft-sand, found by a Blackfeet Indian in Two 
Medicinal Creek. 1745 (25834) (III). · 
Dan.iels, William H., Fairhaven, Wash.: Insect. 1357 (X). 
Darling, Elisha, Ridgway, Colo.: Mineral. 1687 (XVI). 
Davis, B. S., Charlotte, N~ C.: Plant. 1733 (XV). 
Dell, Edward H., Scottsville, Mo., through Hon. Samuel W. Peel, M. C.: Madstone. 
(Returned.) 1585 (II-A). 
Demcker, Robert, New York City: Minerals. 1703 (25758) (XVI). 
De Meules_, A. J., Organ, N. Mex.: Rocks. 1491 (XVII). 
Dennett, W. S., Saco, Me.: Insects. 1494 (X). 
Detrick, W. L., Julian, Cal.: 3 specimei1s of ores. (Returned.) 1616 (XVII). 
Devereux, A., Decatur, Tex.: Fossil; stone. 1320, 1559 (VIII, XVII). 
Dietz, Ottomar, New York City: 237 species of Co1eoptera. (Returned.) 1623 (X). 
Diggins, H. W., Springfield, Mo.: Ore. 1747 (XVII). 
Diggles, Mrs. J. A., Etna, Cal.: Insect. 1313 (X). 
Dodge, Mrs. Charles, jr., San Carlos, Ariz.: Large basket maue by Chilchua.na, a.n 
Apache India,n chief. 1523 (25088) (II-A). 
Downnrnn, R.H., Warrenton, Va.: Insect . . 1417 (X). 
Drake, Harry, Hatton, Ill.: Insect. 1366 (X). 
Dnges, Prof. A., Gnanajnato, Mex.: Insects; coral, parasitic worms. 1536, 1716 
(25780), 1385, 1409 (X, XI). 
Dnnlap, R. S., Greenfielu, Ohio: Carved hone. 1632 (III). 
Du Pre, Prof. D. A., Wofford College, Spartanburg, S. C.: Mineral. 1490 (XVI). 
Dnscoll, M., Billings, Mont.: 2 butterflies. 1762 (X). 
Eaton, Lucy C., Truro, Nova Scotia: Insects. 1690 (X). 
Ebaugh, Jeremiah, Carrollton, Md.; Ore. 1640. (Retnrned.) 1666 (XVII). 
Eckart, Edward, Waupun, Wis.: Butterfly. 1336 (X). 
Eells, A. F., Boston, Mass.: Granite from Buck's. Harbor, Maine. 1571 (.XVII). 
Eggleston, Mrs. L. T., Forest Depot, Va.: Leaf of plant. 1307 (XV). 
Elker, R. F., Kenterville, Idaho: Ore. 1431 (XVII). 
Ellis, F. G., Hogan, Mont.: Skull of nutmmal. 1663 (IV). 
Ellithorpe, 0. A., Gainesville, Tex.; Concretion. (Returneu.) 1548 (XIII-B). 
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Emerson Brothers, Santa Ana,! Cal.: Insect. 1719 (X). 
Emmert, John vV., Bristol, Tenn.: Chipped implements and a, human skull. 1697 
(Ill) . 
Ensign, George A., Defiance, Ohio: Insect. 1309 (X). 
Evans, Hon. H. Clay, Chattanooga, Tenn.: Rock. 1572 (XVI). 
Evans. William A., Jacksonville, Fla.: Insect. 1518 (X). 
Faucher, C. H., Flagst,aff, Ariz.: Phosphate rocks. 1592 (XVII). 
Fanlk, Charles, East Liverpool, Ohio: Ore. (Returned.\ 1560 (XVII). 
Ferguson, J. M., Bald Creek, N. C.: Mineral. 1501 (XVI). 
Ferris, C. L., West AulJuru, Pa.: Insect. 1279 (X). 
Field, E. R., Helper, Uta,h: 'Fossil fish. 1744 (VIII) . . 
Field, J. A., New Castle, Pa.: Plant. 1294 (XV). 
Finney, l\Jn;. A. P., Washington, D; C.: Ore. (Returned.) 1462 (XVII). 
Finniga,n, Thomas, Dunlap, Ariz.: 3 specimens of rock. 1702 (XVII). 
Fitch, M. L., Logansport, Ind.: Insect. 1701 (X). 
Fitzgerald, J.C., Greenville, S. C.: Alcoholic specimen of jointed or glass snake. 
1581 (25484) (VI). 
Fitzjohn, A. W., Toledo; Ohio: Insect. 1326 (X). 
Flack, J. 0., Atoka, Incl. T.: 2 specimens of rock. (Returned.) 1463 (XVII). 
Flagg, H. W., Martinsburg, W. Va.: Rock. (Returned.) 1662 (XVII). 
Fletcher, S., Phebe, Tenn.: 7 specimens of rocks. (Returned.) 1691 (XVII). 
Ford, R. T., Naillon, Tenn.: 2 small specimens of rock. 1612 (XVll). 
Forrer, R., Strasburg, Germany: 43 specimens of antique Roman and Byzantine 
textile fabrics, and 10 tablets of wood with Greek, Egyptian, and Coptic inscrip-
tions. (Returned.) 1594 (III). 
Forrester, Robert, Scofield, Utah: Seeds; fossils; fossil shells; fossils; eruptive rock; 
1653 (returned); 1656 (returned); 1675 (returned); 1678, 1694 (returned) ( one 
specimen retained, 26000). · (XIII-B, XV, XVII). 
Fox, J. J., Horti, Fla.: Insects. 1370, ;1464 (X). 
Foy, Alfred D., Lookout Monntain, Tenn.: Plants. 1725 (XV). 
Frazee, C. T., Villa. Grove, Colo.: Small portion of the skeleton of a rnammt:,l. 1253 
(IV). 
Frye, Levi, Rinkerton, Va.: Ore, miueral. 1396, 1550 (XVII, XVI). 
Gallagher, E: J., N<'w York City: Mineral. 1543 (XVI). 
Galvin,' C. D.: New York City: Sample of supposed phosphate from North Carolina. 
(Returnetl.) 1321 (XVII). · 
Garner, R. L., Roanoke, Va.: 4 teeth and 2 mammal horns ( ~) from the phosphate 
beds, Ashley River, South Carolina; 2 speciniens of minerals. 1364, 1520 (VIII, 
XVI). . . 
(See under J. Williams.) 
Garwood, H. C., Jersey City Heights, N~ .J.: Insect. 1399 (X) . 
Gaskill, S. I., Salesville, Mont.: Ore. 1586 (XVII). 
Gay, Miss Agatha, Staunton, Va.: Insects. 1773 (X). 
Giubs, W . B., Jackson, W. Va.: Rocks. (Returned.) 1380 (XVII). 
Gieger, Martha A., Silver, Wash.: Ores. 1343 (XVII) . 
Gilbert, Mrs. L. R., Plainfield, N. J.: 44 species of Lepidoptera; 37 specieR of Lepi-
doptcra from the Unitecl States and Ireland. 1484 (returned), 1535 (X). 
Gilmore, C. vV., Pipestone, Minn.: vVorm. 1407 (X). 
Gilmore, Mrs. J. W., North Fork, Cal.: Butterfly. 1331 (X). 
Glenn, Harvey L., Livingston, Mont.: Mineral. 1674 (XVI). 
Goldsmith, J., Carlisle, T . Mex.: Ore. (Returned.) 1251 (XVII). 
Graham, Miss Rebecca, Davenport College, Leuoir, N. C.: Wasp. 1439 (X). 
Gray, Harry antl Ethel, Dell, Oregon: Irn;ect. 1356 (X). 
Grifliu, ~fo;s Auna H., Columbus, Ga,.: In. cct. 1398 (X), 
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Gudie, Robert, Nashville, S. Dak.: Sample of sanu, surnll piece of rock out of which 
. it was taken, n,uu 24 small pebbles. 1609 (XVII). 
Hagner, Get1. P. N., U.S. Army, Washington, D. C.: Ores, 1642 (XVII). 
Hale, Dr. E. M., Chicago, Ill.: Snake. 1654 (25595) (VI). 
Hall, Dr. C.H., Madison, Wis.: 2 lead models of turtle. (Retnrned.) 1394- (III). 
Halley, J. T., Middlesboro, Ky.: Fossil plants. 1760 (XIV). 
Ham, Mrs. R. C., Albany, N. Y.: Insect. 1344 (X) . 
Harnmers, J.E., Lnray, Va.: Butterfly, insect. 1322, 1764 (X). 
Hanske, E. A., Bellevue, Iowa: Petrification. 1498 (XVII). 
Harris, D. M., Homer, La.: Moth. 1260 (X). 
Harris, Mary V., Cherry Creek,·Miss.: Sarnplc of earth. (Returned.) 1371 (XVII). 
Harris, T. S., New York City: Samplo of clay; brown sandstone. 1655, 1669. ( Re-
turned.) (XVII.) . 
Hart, Mrs. J.M., Blackstone, Va.: Insect. 1330 (X). 
Hasbrouck, H.J., Idaho Falls, lclaho: Ore. 1752 (XVII). 
Haskell, L., Fort Meade, Fla.: · Specimen of supposed phosphate. 1671 (XVII). 
Hassett, E., Atoka, Ind. T:; Two specimens of rocks. 1433 (XVII). 
Hassett, E. B., St. Paul, Ark.: Ore. 1758 (XVII). 
Hatch, Prof. John W., Agricultural Institute, Hampton, Va.: Insect. 1511 (X). 
Hauschild, Henry, Sioux City, Iowa: Butterfly. (Returned.) 1280 (X). 
Henry, Miss Mattie C., Lexington, Mich.: Butterfly. 1729 (X) . 
Heron, D.S., Globe, Ariz.: Ore. (Returned.) 1553 (XVII). 
Herring, Mrs. E. B., Plainfield, N. J., through F. 0. Herring: 25 species of Le1)idop-
tera. (Returned.) 1500 (X). · · 
Herring, F. 0. (See under Mrs. E. B. Herring.) 
Hester, L. G., Marble Palls, 'rex.: Insect. 1349 (X). 
Heymann, S., Lafayetteville, Tenn.: Three specimens of supposed gold. (Returned.) 
1576 (XVII). . 
Hill, E. E. Rockland, Me.: Living specimens of beetles. 1455 (X). 
Hil1, T. Scott, Augusta, Me.: Rock. 1569 (XVII). · 
Hillyer, Miss Daisy, Corsicana, Tex.: Bcme. 1672 (XII). 
Hoare and Fett, Findlay, Ohio: Radish shaped like a man's hand. 1286 (XV). 
Hobson, vV. P., fueblo, Colo.: Stone of peculiar form.ation. · (Returned.) 1541 
(XVII). 
Hodges, Miss Corine L.,_Georgetown, Tex.: Butterfly. 1374 (X). 
Hollingsworth, Miss Sarah, Dogwood, Mo.: Minerals, stone, ore. 1358, 1472, 1570 
(XVI, XVII). 
Holmes, A. I., Roscoe, Mo.: Skull. 1555. (VIII). 
Holmes, N. D., Toledo, Ark.: Rock. (Returned.) 1435 (XVII). 
Holmes, vV. H. (See under C. G. Brashear.) 
Hooper, J. J., Selma, Ala.: Insect. 1367 (X). · 
Hopkins, H., La Fayette, Oregon: Clay. 1710 (XVII). 
Horton, 0. E. and M. C., Penclleton, S. C.: Two insects. 1334 (X). 
Honck, R.H., Springfield, Ohio: F _ossil coral. 1362 (XIII-A). 
Hourston, Joseph, Cumberlaml Honse1 Canada: Mineral and asmallpiece~ofthesame 
materia,l melted. 1688 (XVI). 
House, Miss Lily, State Mills, Virginia: Moth. 1378 (X). 
Hovey1 George U. S., White Church, Kans.: Stone. 1700 (XVII). 
Howard, Ezra E., Edgar, Nebr.: Skin ancl skull of mountain goat from British 
Columbia. (Returned.) 1350 (IV). 
Hudclleston, John R. 1 Kanawha Falls, W. Va.: Double-headed snake. 1384 (24823) 
(VI) . 
Hummel, James, Gloversville, N. Y.: 2-rocks. 1679 (XVII). 
Hnngate, J. H., La Harpe, Ill.: 2 inscribed stones and 4 fragments of arrowheads 
found by Weyman Huston. (Returned,) 1504 (III). 
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Hnnt Bros., Sturgis, Miss.: Rocks. (Returned.) 1601 (XVII). 
Hnnt, George H., Kingston, Ill.: Spear-bead. 1497 (III) . 
Hunt, J. R.,jr., Sturgis, Miss.: Ore. (Returned.) 1641 (XVII). 
Hunt, W. T., Sturgis, Miss.: Mineral. 1591 (XVI). 
Hurd., Charles V., Harrisonburg, Va.: Insect. 1348 (X). 
Huston, W. (See nuder J. H . Hungate.) 
Hyatt, C. J., Iuka, Miss.: Geological material from the monntains of Alabama. 
1720 (XVII). 
Ijima, I. (See under Science College, Imperial University, Tokio.) 
Intram, Robert, Chenowith, Wash.: Insects. 1753 (X). 
James, H. A., Quartz, Okla.: Minerals, rock. 1575, 1652 (XVI, XVII). 
Jaske, Brother Herman, Normal School, Brothers of Mary, Dayton, Ohio: Fossils 
from Besarn;on, Prance; specimens of marble.· (Returned.) 1368 (XIII-A, XVII). 
Johnson and James, Asheville, N. C.: 14 specimens of minerals. 1544 (XVI) . 
. Johnson, W. E., Galena, Kans.: Insect. 1373 (X). 
Johnston, I<'. J., New Carlisle, Ohi@: Fragments -of skull, Lones, and 3 pieces of 
flint (1). 1562 .(25633) (III) . 
. Jones, E. Walley & Sons, Seattle, Wash.: 3 specimens of minerals. 1451 (XVI ). 
Kayser, William, Wapakoneta, Ohio: Insects. 1387, 1454 (X). 
Keenan, Michael, Springer, N. Mex.: Stone. 1265 (XVII). 
Kelly, C. M., Lewistown, Mont.: Insect. 1420 (X). 
Kenney, George, Elk, N. C.: Ore. (Returned.) 1604 (XVII). 
Kepler, Rev. William, Crestline, Ohio: 2 specimens of fossil c ladod11s. (Returned.) 
1412 (XII). 
Kincaid, Trevor, Olympia, Wash.: Series of Coleoptera. 1459 (X) . 
King, F. G., Rochester, N. Y.: Clay. 1297 (XVII). 
Kirkbride, J. J., Richwood, N. J.: Stone axe. (Returned.) 1319 (III). 
Kirksey, John R., Brindleton, N. C. : 230 Indian beads, grooved stone axe, 5 arrow-
points taken from an Indian grave in North Carolina. (Returned.) 1755 (III). 
Kitchen, E. C., Brownwood, Tex.: Ore. 1696 (XVII). 
Knowles, F. E., Spencer, Iowa: Iowa grasses. 1519. (Returned. ) 1298 (XV). 
Kunz, George F., New York City: 12 reproductions of ancient gems. 152<1 (XVI) . 
Lander, W. Tertsb, Williamston; S. C.: Fern. 1611 (XV). 
Lane, L. C., Frankfort, Ky.: Fossil shells. 1621 (25523) (XIII-A). 
Larsen, L, Alpha, Wash.: Mineral. 1430 (XVI). 
Lartigue, Dr. G. B., Blackville, S. C.: Plant. 1610 (XV). 
Laws, Franklin, Windom, N. C.: Minerals. 1392 (XVI). 
Lea, J. S., Roswell, N. Mex.: Rock. 1595 (XVII). 
Lee, A. E., Alpona, Wash. : Rocks. 1765 (XVII). 
Legare, Miss Clara, Charleston, S. C.: Twelve buttons, taken from the uniform of 
Thomas Jones, who served in the Revolutionary war. (Returned.) 1226 (I). 
Lewis, B., Thurber, Utah. Rock. 1580 (XVII) . 
Lewis, William H ., North Fork, Pa.: Minera,l. 1534 (XVI). 
Lighton, William R. , Omaha, Nebr.: Fossils. 1658 (XIII-A). 
Ligon, Joseph, Massie's Mill, Va.: Mineral. 1488 (XVI) . 
Lindsey, H. A., Asheville, N. C.: Mineral. 1513 (XVI) . 
Linthicum, Cassady, Hyattstown, Md.: Ores. 1376. (Retnmed.) 1734. 
Lipscomb, R. S., Beans Creek, Tenn.: Spider. 1327 (X). 
Livingston, Alexander, Wichita, Kans.: Four specimens, ~nppose<l -to be Chinese or 
.Japanese coins. _1530 (I). 
Long, John, Sand Point Station, Idaho: Ore. 1432 (XVII): 
Long, Le Roy, Lowesville, N. c·.: Insect·. 1295 (X). 
Louden, J . Albert. Frenchville, W. Vu..: Spanish bi11 ($30). 1531 (I). 
Lowe, Camille, Knights Ferry, Cal.: Inse0ts. 1406, 1480 (X). 
Lowe, James H., Knights Ferry, Cal.: Bntterfly. 1318 (X). 
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Lowetisf.ein, William, jr., Keoknk, Iow'1: Four specimens of beetles. 1274 (X). 
Lu~e, George S., Galesville, Wis. : Clay fonncl in a phosphate bed in Florida. 1739 
(XVII). 
Luke, J.C., Irwinville, Ga.: Insect. 1273 (X). 
Luse, J.E., Cisco, Tex.: Ore. 1452 (XVII): 
Lyle, S. W., Madison, Ind.: Moth . 1314 (X) . 
Lyons, Rev. J. A., Gonzales, Tex.: Plant. 1732 (XV). 
McAlerney, C. W., Plymouth, a.: 4 specimens of rock. (Returned.) 1578 (XVII). 
McCann, A. F., Jeffersonville, Ind.: Insect. 1400 (X). 
McConnel, William, Muncie, Ind.: Insect. 1363 (X) . 
McDonalcl, Col. Marshall, U. S. Commission.er of Fisheries, through Mr. Richard 
Rathbun: 2 specimens of minerals. 1302 (XVI). 
McGloskey, Joseph J., Asheville, N. C.: Bntter:fly. 1335 (X). 
McGuire, F. M .. Chico, Mont.: Ore. 1456 (XVII). 
McIntyre, James M. R., River Dennis, Nov~1 Scotia : Insect. 1495 (X). 
McKendree, Mrs. M. L., Fort Klamath, Oregon: Collection of butterflies. 1769 (X). 
McLucas, J. D., Marion, S. C.: Scales of Gar. 1275 (VII). 
Mac.Rae, Hugh, Wilmington, N. C.: Small seed. 1737 (XV.) 
Mc Vay, William, Prineville, Oregon: Ore. 1598 (XVII). 
1\fain, H. H., Lincoln, Nebr.: Insects. 1285 (X). 
Malone, George W., Hornbeak Post Office, Tenn.: Ore. (Returned.) 1532 (XVII). 
Marsh, Charles H., Dulzura, Cal.: Pale bat. 1768 (25941) (IV)° (purchased for 
World's Columbian Exposition). 
Marsh, Charles W., Topeka, Kans.: Spider. 1397 (X). 
Martin, John, & Company, Montreal, Canada: Two musk oxen. (Returned.) 1754 
(IV). 
May, William, Cooperstown, N. Y.: 2 specimens of moth. 1278 (X). 
Mercer, R. W., Cincinnati, Ohio: 25 specimens of arrow-points made by Prof. J. C. 
Steele, of Wallula, Wash. (Returned.) 1434 (III). 
Merchant, Rufus B., Fredericksburg; Va.:. Insect. 1289 (X). 
Mercier, W. G., Alpha, Wash.: Ore. (Returned.) 1403 (XVII). 
Merrill, G. P. (See u1H1er Prof. W. J. Brown.) 
Miles, William H., Salt Lake City, Utah: Clay. (Returned.) 1673 (XVII). 
Miller, H. D., Pla.inville, Conn.: 2 specimens of mica and specimen of quartz crystal. 
1485 (XVI). 
Miller, .J. S., Chewelah, Wash.: Ore. 1722 (XVII). 
Miller, W., Grand Rapids, Mich.: Fossil sh ells and other material. 1619 (XIII-A). 
Mirick, H. D., The Portland, Washington, D. C. : Samples of cln,y and shale. 1618 
(XVII). . 
Monroe, Arthur B., Le Raysville, Pa.: Insect. 1766 (X). 
Morehouse, F. A., Atlantic Highlands, N. J.: Stone implement found in Bethel, Conn. 
(Returned.) 1741 (III). 
Moyers, F. H., Copp's Ford, Tenn.: Ore. (Returned.) 1426 ,XVII) . 
Mnrch, Elmer F., Ellsworth, Me.: Birds' skins. 1617, 1746. (Returned.) (V-A.). . 
Mum, Paul, Boulder, Mont. : Ore. 1638 (XVII). 
Myers, A., Havre, Mont.: Irniects. 1414 (X). 
Narrin, Mrs. M. L., Goodrich, Mich.: 3 si1ecimens of rocks. 1288 (XVII). 
Navarre, I. A., Chelan, Wash. : Ore. 1596 (XVII) . 
Neal, Dr. James C., Lake City, Fla.: Minerals. 1312 (XVI). 
Neefe, Miss Bessie, Sweden, Pa.: Insect. 1267 (X). 
Nehring, Prof. A., Berlin, Germany: Specimens of a remarkable seed (fruit from the 
lower peatbogs of Klinge). 1751 (XV). 
N~lson, William, Columbia, Va.: Specimen of supposed soapstone and a specimen of 
ore. 1339 (XVII). 
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:N"ewlon, Dr. \V. S., Oswego, Kans.: Mineral; doll',' head supposed to h:we been found 
in bitnminons coal; mammal bones; mineral or rock; fossil wood. 1291, 1487. 
(Returned.) 1549, 1649, 1709 (XVI, III, VIII, XVI, XIV). 
Newport, Miss Edtlie, Glasgow, Ky.: Livfog snake, ent with a, view to purchase. 
1446 (24894-) (VI). 
Ohl, H. C., Blairsvi1le, Pa.: Owl, woodchuck, and partritlge. (Returned.) 1529 
(V-A). . 
Oliver, Stanley A., Texarkana, Ark.: Insect. 1749 (X) . 
Olney, A. M., Wyoming, R. I.: ·worm fournl in the g izzartl of a hen. 1731 (XI ). 
Orndorff, C., Mount Olive Post Office, Va.: Ore. 1248 (XVII). 
Osbuni, William, Nash,ille, TPnn.: Insects from Colorado. 1597 (X). 
OverstrPet, J. T., jr., Elmwood, Tenn.: Indian pipe. (Returned.) 1552 (III). 
Overstreet, Robert L., Dade City, Fla.: Butterfly. 1728 (X). 
Palmer, .James, Grantsville, Utah: Ore from Eagle Mine, Skull Valley mining dis-
trict. (Retnrned.) 1257 (XVII). 
Peel, Hon. Samuel W., M. C. (See under Edward H. Dell.) 
Pence, W. C., Shenandoah, Va.: Spider. 1353 (X). 
Pennypacker, J. L ., Haddonfield, N. J.: Stone implement. · (Returned.) 1424 (Ill). 
Perkins, F. S., Burlington, Wis.: 395 copper implements and perforated tooth of a 
bear. 1761 (Ill). 
Perry, George W., Sta,te geologist, ·Rutland, Vt.: Teeth of mammal. (Returned, ) 
1359 (IV). 
Picher, Miss Annie B., Pasadena, Cal.: Samples of Indian drawn-work, East Indian 
· drawn-work, and Spanish drawn-work. 1465 (II-A). 
Pisor, .J . H., Horr, Mont.: Stolles, rock. 1276 1726 (XVII). 
Player, P. P., Bledsoe, Ala.: 2 specimens of ore. (Retnrned. ) 1574 (XVII). 
Plea,s, C. E., Clinton, Ark.: 3 wasps. 1740 (X). 
Porter & Butler, Baker Ci ty, Oregon: 2 specimens of stone. 1684 (XVII). 
Powell, Dr. Tate, Starke, Fla.: Insect. 1'144 (X) . 
Price, Samuel, Dunlap, Ariz.: 2 specimens of rock. 1702 (XVII). 
Prindle, A. T., Ebensburg, Pa.: Giant water-bug. 1713 (X). 
Proctor, J.C., U.S. National M11seum: Insect. 1377 (X). 
Quelch, Bertram, Wilmington, N. C.: 2 butterflies. 1332 (X) . 
Raber, Charles A., South Riverside, Cal.: Ore. (Returned.) 1573 (XVII). 
Ragland, J.M., Osceola, Mo.: Mineral. 1526 (XVI). 
Ragsdale, G. H., Gainesville, Tex.: Marine shells; 2 birds' skins. (Returned.) 1388 
(V-A, IX). 
Rathbun, Richard. (See under Col. Marshall McDonald. ) 
Rathfin, Jesse, West Fairview, Pa.: Insects. 1306 (X) .. 
Rawliugs, L.A., Box Ehler, Colo.: Rocle (Returned.) 1661 (XVII) . 
Rawson, Frank, Jndson, Ga.: Copper coin. (Returned.) 1259 (I). 
Ray, Garrett, D., Burnsville, N. C.: Mineral. 1545 (XVI). 
Remington, S. C., Phillipsbmg, Mont.: Ore. (Returned.) 1563 (XVII). 
Remsbnrg, George .T., Oak Mills, Kans.: Fragments of bones fonrnl in a mound near 
Oak Hill. 1521 (III). 
Rexwanl, Henry, Thomas, vV. Va.: Miueral. 1284- (XVI). 
Richardson, W. D. , Fredericksbmg, Va.: insects. (Retnrned.) 1660 (X). 
Ricbmorn1, Charles ,Y., Greytown, Nicaragna: Bows and arrows; 2 archreologicaf 
objects; mam111:1l skin; birds' 1,kins; birds' eggs; reptiles ancl batrachians; 
fishes; :-;hells: insects; crustaceans; bone. (Pnrchased, with the exception of 
malllmal skin, hinls' eggs, ancl hone). 1692 (II-A, III, IV, V-A, V-B, VI, VII, IX, 
X, XI, XII). (The bone-stn1rnm of Brown Pelica11--was retainecl nncler accession 
26460.) . 
Ricketts, Miss L. W., Baton Rouge, La.: Worm. 1418 (X). 
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Rideuonr, Joseph, Buckton, Va: Insect. 1381 (X). 
Ri(lenour, William B., Brooklyn, N. Y.: Subterranean fungi. 1404 (XV). 
Rider, I. I., Granite C~11on1 Wyo.: Water insects. 1714 (25779) (X). 
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Roberts, P.H., Graball, Tex.: .Medal. ~upposed to have belonged to La Salle1 which 
. was lost in Moutgorncr,y County, Tex., and recently found while plowing. (Re-
tnrned.) 1517 (I). 
Robinson, S. A., Orlando, Fla.: Small fossils; samples of pbosphatic deposits. 1473, 
1628 (XII, XVI). 
Rogan, James -w., Rogersville, Tenn.: Bird in the flesh. 1469 (XII) . 
Rogers, Archibald, Hyde Park on Hudson, -N. Y.: Collection of drawings by George 
Catlin. (Returned.) 1667 (I). 
Rogers, 0. P., Marengo, Ill.: Supposed meteoric iron and Log-iron ore. 1514 (XVI). 
Romeyn, Capt. Henry, U.S. A., Mount Vernon, Ala.: Specimen of supposed poisonous 
spider. 1317 (X). . 
Rosborough, J.B., Aransas Pass; Tex.: Rock deposits and soil. 1453 (XVII). 
Rosenthal, Joseph, New York City1 N. Y.: 6 skins of Birds of Para<lise. 1254 (24589) 
(V-A). 
Rothenliue, Peter U., San Antonio, Tex.: Violin. (Returned.) 1336 (1). 
Rowe, C.H., Worcester, Mass.: Five lots of insects. (Returned.) 1474, 1582, 1643, 
1705, 1763 (X). 
Ruggles, Charles, Bronson, Mich.: Ivory implement from near Orland, Ind. (Re-
tnrued.) 1:384. (III). 
Sampsell, Miss Addie, New Orleans, La.: Insect. 1506 (X). 
Sanders, A. G., Sanders, Cal.: Plants. 1507 (XV). 
Sandford; J. W. A.,jr., Montgomery, Ala.: Butterfly. 1401 (X). 
Scherr, .Julius, Eglon, W. Va.: Mineral. 1644 (XVI). 
Schramm, Ernst, Leavenworth, l{ans.: Insect. 1347 (X). 
Science College, Imperial Universit~': Tokio, Japan, through Prof. I. Ijirna: 68 Jap-
anese birds. 1712 (V-A). 
Shaffer] A. W., Raleigh, N. C.: Fragment of feldspar. 1479 (XVII) . 
Shannon, W. W., Clay Lick, Ohio.: Small image from a mound on Flint Ridge. 
(Returned.) 1539 (III). 
Sharp, Dr. D. (See nuder British Musenm.) 
Shearer, Mrs. R. A., Stofiel, Nev.: Iusects. 1372, 1496, 1525 (X). 
Shelton, J.C., Roseland, Va.: Minerals. 1416 (XVI). 
Shott, W. C., M.A., Principal of New Philadelphia Business College, New Philadel-
phia, Ohio: Butterfly. 1256 (X) . 
Shumaker, P. F.1·Flat Creek, La,.: Sample of black and white sam1. 1683 (XVII). 
Simpson, A. M., Forman, N. Dak.: Cocoons tttken from box elder trees. 1676 (X). 
Simpson: Stewart, Hnthburg, Idaho: Rocle 1715 (XVII). 
Sinaw, William, Eutaw, Ala.: 3 stone impleme11ts. 1698 (III). 
Sivyer, Leonard D., Spokane, ,vash.: Ore . (Retumed.) 1579 (XVII). 
Slocum, J. W., Knoxville, Tenn.: Miner&l. 1730 (XVI). 
Srnith1 A. M., Mi1rneapolis, Minn .: Collectiou of Ainericnn colonial coins and paper 
money. (The larger part of this collection was returned.) 174S (I). 
Smith, B. 0., Lyerly, Ga.: Minerals. 1311 (XVI). 
·Smith, Charles N, Bell Branch, Mich. : 5 ~r~lueologic!ll objects. (Returned.) 1707 
(III). 
Smith, Mrs. E. L., La Plata, N. Mex.: Rtone and an ornament made of stone. (Re-
turned.) 1699 (XVII). 
Smith, G. A., Liberty, Tenn.: Insect. 1428 (X). 
Smith1 Harlan I., Saginaw, Mich.: Alcoholic specimen of a portion of the leg of a 
v.~ater amphibian, covered with a, peculiar growth; alcoholic specimens of sbme 
parts of crayfish with parasites attached. 1735 (XV). 
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Smith, .John E., Fort Snpply, Ind. Terr.: Spitler. 1483 (X) . 
Smith, ,Joseph E., Post Oak Springs, Tenn.: Mineral. 1627 (XVI). 
Sny<ler, .Jacob, Two Ta,verns, Pn.: Supposed meteorite. (Returned.) 1329 (XVI). 
Snyder, W. E., Bea:ver Dam, Wis.: 46 species of coleoptera; 24 specimens of col 
tera. 1299, 1717 (25781) (X). 
Somers, Dr. J. F. Cris.field, Md.: Slug. 1478 (24942) (XI). 
Somers, John, Cle-Elum, Wash.: Specimen of supposed quartz 
supposed coal. 1360 (XVII). 
Soule, George, Billings, Mont.: Male Rocky Monntain sheep. 1561 (25298) (IV). 
Speer, Mrs. F. S. (See under I. S. V. Speer.) 
Speer, I. S. V., Wooster, Ohio, through Mrs. F. S. Speer: Moth. 1281 (X). 
Spencer, E., Big pjne, Cal.: 4 specimens of ore. 1677 (XVII). 
Spencer, Miss Florence J., Lake Worth, Fla.; Insect. 1448 (X). 
Sprinkel, Mrs. H. A., Du1insvi11e, Va.: Insect. 1492 (X). 
Sprinkel, J. W., Dulinsville, Va.: Insects. 1450, 1460 (X) . 
Squires, W. H., The Plains, Va.: Mineral. 1527 (XVI). 
Stacy, W. D., Hampton, Va.: Specimens of dried rats. (Returned.) 1605 (IV). 
Staples, E., jr., Riverside, Cal.: Shark's egg. 1583 (VII). 
Steele, Prof. John C., Rock Hill, S. C.: Rock. 1538 (XVII) . 
(See under R. W. Mercer.) 
Stephenson, A., Cincinnati, Ohio: Indian arrow-head.from San_Miguel Island, oppo-
site Santa Barbara, Cal. 1693 (25720) (III). 
Stevens, vV. E., Wenatchee, Wash.: Ores. 1436, 1509 (XVII). 
Stinson, B., New York City: Clay from Indiana. 1540 (XVII). 
Storey, Thomas H., Duluth, Minn.: Mammal skins. (Returned.) 1411 (IV). 
Stouffer, Jeremiah, Wooddale, Pa.: Ores. 1593, 1599, 1639. (Returned.) (XVII.) 
Stotit, R. C., Caddo, Tex.: Rocks. 1686. (Returned.) 1708 (XVII). 
Stovall, D. O., Muldrow, Ind. T.: Nuts. 1567 (XV). 
Stufflebeam, H. E., Delaney, Ark.: Ore. 1736 (XVII) . 
Stump, W. J., Hartmonsvi1le, W. Va.: Ore. 1767 (XVII). 
Suprenant, J. V., Anaconda, Mont. : Ores. (Returned.) 1537 (XVII). 
Swarthout, E. H., Little Rock Creek, N. C.: Ores. 1383 (XVII). 
Taylor, Jones, Iva.npah, Cal.: Ores. (Returned.) 1325 (XVII). 
Taylor, N. W., Oberlin, Ohio: Arrow-head. (Returned.) 1528 (III). 
Teaga.rden, G. H., Memphis Mine, Organ, N. Mex:: Rocks. 1499 (XVII). 
Thompson, H. G., Menekaunee, Wis.: Insect. 1449 (X). 
Thompson, William Nelles, Chatham, Kent County; Ontario, Canada: Confedera-
.tion belt. (Returned.) 1757 (II-A). · 
Thomson, G. S., Nashville, Tenn.: Cryptogams. 1633 (XV). 
Thorne, R. F., Iuka, Miss.: Red clay and mineral. (Ret,urned.) 1606 (XVII). 
Thornton, H. R., New York City'. Ivory coat of mail obtained from an Eskimo of 
Cape Prince of Wales, and plates of iron dug up at the same pla.ce. 1590 (26018) 
(II-A). 
Thorp, Keedie E., Renwick, Iowa: Insect. 1481 (X). 
Tifton, McN. (No address given except Green .Mountains): Mineral. 1646 (XVI). 
Tingley, D.S., San Mateo, Florida: Insect. 1427 (X). 
Tompkins, Charles C., Salem, Va.: Insect. 1665 (X). 
Torrence, Charles E., Washington Heights, Ill.: Insect. 1258 (X). 
Trump, A. C., Lake Valley, N. Mex.: Ore. (Returned.) 1551 (XVII). 
Truslow, Edward, Summit, N. J.: Insects. 1425 (X). 
Turner, Dr. J. S., Granbury, Tex.: Insects. 1630 (X). 
lrich, E. 0. Newport, Ky.: Graptolites. 1486 (XIII-A). 
Van Deren, C. E., Cottonwoocl, Ari½.: Stone. 1645 (XVII). 
Van Dyke, J.C., Buffalo, Wyo,: Insect. 1438 (X). 
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Vaill, KE., St. Augustine, Ffa.: Clay. 1533 (XVII). 
Velie, Dr .. J. W., Academy of Na,tura] Science, Chicago, Ill.: Calcareous sponge9 
from northern Michigan. 1558 (XI). 
Vickers, George H., Lame Deer, Mont.: Supposed volcanic material. (Returned.) 
1568 (XVII). 
Von Ringharz, Theo., Middletown, Va. : Mineral. 1613 (XVI). 
Walker, J.M., Kingston, N. Mex.: Minerals. 1442 (XVI). · 
Wallace, H. C., Alta City, Utah.: Ore. 1510 (XVII). 
Wallace, James L., Shreveport, La.: Insect. 1748 (X). 
WaHermire, Amos S., Fort Smith, Ark.: Mineral. 1300 (XVI). 
Warner,· Claude C., Carthage, Mo.: Insect. 1704 (X). 
Warren, Henry & Son, Oregon, Tenn.: Ore. 1292 (XVII). 
Wayman, G. Turner, Port-of-Spain, Tr-inidad, West Indies: About 1,050 specimens, 
representing 90 species of butterflies from Trinidad. 1471 (25335) (X). 
Weary, Conrad, Seattle, Wash.: Hair ball taken from the stomach of a cow. (Re-
turned.) 1651 (IV). 
Weinert, Felix, Steamboat Springs, Colo.: Supposed stone. (Returned.) 1466 
(XVI) . . 
Wentworth, J. W., Payson, Ariz .: Ore. (Returned.) 1475 (XVII). 
Weston, George, Stevens Point,.Wis., through Mr. Samnel Cooper: Wax impressions 
of coins. 1429 (XVI). 
Wheat, Rev. Q. A., Wardensville, W. Va.: Mineral. 1270 (XVI). 
White, A. W·., Albert Lea, Minn.: Stone implement. (Returned.) 1635 (III). 
Whiteman, Rev. George H., Harwood, N. Dak. i Insect. 1415 (X). 
Whitton, William R., Seattle, Wash.: Fossil tooth of mammal. 1308 (VIII). 
Wilkes, Miss Sarah E., Charlie Hope, Va.: Sample of earth. 1354 (XVII). 
Williams, J. H., Charleston, S. C., through R. L. Garner : Bones from the phosphate 
beds near Charleston. 1365 (VIII). 
Wilson, Reid A., Connecticut: Moth. 1268 (X). 
Wilson, Miss Tillie, Stockton, N. J.: Worm. 1305 (X). 
Wilvert, E., Sunbury, Pa,, through S. P. Wolverton: Ores; mineral. 1310, 1680, 
1522 (XVI, XVII). 
Winters, Milo, Crown Point Center, N. Y.: Ores. (Returned.) 1556 (XVII). 
Wolverton, S. P. (See under Emile Wilvert.) 
Woodruff, Miss .Anna, Wessington, S. Dak.: Bntter.fly. 1333 (X). 
·woodruff, L. D., jr., Johnstown, Pa.: Butterfly. 1252 (X). 
Woodward, Charles L., New York City: Three of Catlin's cartoons, fuJl-length por-
traits oflndians. (Returned.) 1614 (II-A). 
WORTHEN, C. K., Warsaw, Ill.: vVolve~' skins; mammal skin; 91 named skins and 
skulls. 1321, 1542, 1577.(IV). 
WOTHRRSPOON, Lieut. W.W., U.S. A., Mount Vernon, Ala.: Ore. 1681 (XVII). 
YEATTS; L. K., EllJa, Va.: Ores. ·1283 (XVII). 
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Index to list of ,9peciniens sent for exaniination and 1·eport, arranged geogmphicaU 
Sontce. No. of lot. 
North America: 
.British America................... 1350, 14!l5, 1688, 1690, 1754, 1757 ... •• . . ..•..••••••••••• ••• 
CentralAmerica ................... 1692 .......................... .. . .•.. . ... .. .••..••..••• 
Mexico...... . . . . . . . . . . . . . . . . . . . . . . 1385, 1409. 153G, 1590, 1716 .. . .....•.......... .•• ••••••••• 
United States: 
Alabama .... .............. ......... 1317, 1367, 1401 , 1574. 16:li. 1G81, JG!l8 . .. . ......•.•.••..••• 
Arizona ...... .... ... .... ......... .. 1468, 1475.1528, 1553, 1592, 1645, 1702, 175G. l7i0 . . ....• .•.• 
Arkansas............... . .......... 1300, l4:J5, 1447, 1521, 1564, 1G36, 1647, 1740. J 749. 1758 .••••• 
California.... . ..... .. ..... ....... . . 1313, 1318, 1325, 1331, 1406, 1421, 1441, 1405, 148tl, 1507, 1547, 
]573, 1583, 1616, 1620, 1625, 1677, 1693, 1719, 1768. 
Colorado.. ......... ........... .. .. . 1253, 146G, 1493, 1541, 1507, 1661, 1687 ... .......... . ....••. 
Connecticut ........................ I 1268, 1485, 1503, 1657, 1741. ...... . ...... .•.. .. ..•.....••• 
Delaware.......................... 1557 ..................................... .... •.......•. 
District of Columbia ............... 1302, 1328, 1377, 1462, 1589, 1618, 1642 ... . . .. .. . . .. .• ...••. 
Florida . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1312, 1323, 1370, 1427, 1444, 1448, 1464, 1467, 1473, 1518, 1533, 
1588, 1628, 1671, 1728, 1739. 
Georgia ..... .... .... . .............. 1259, 1273, 1311, 1398, 1650, 1772 .... . ... . . .. .. ......•••••• 
Idaho.............................. 1272, 1431, 1432, 1648, 1689, 1715, 1752 .......... ... . .... • . 
Illinois ...... .. .. . , ................ 1258, 1290, 1321-, 1366, .1497, 1504, 1514, 1542, 1558, 1577,16M, 
1659. 
Indian Territory.............. ... .. 1433, 1463, 1483, 1567 ... . ... . •. . .• .. . . ... . . .............. 
Indiana ..... ................... .. .. 1249, 1314, 136:1, 1400, 1437, 1445, 1540, 1584, 1701, 1724 .... . 
Iowa..... . . . . . . . . . . . . . . . . . . . . . . . . . . 1250, 1264, 1274, 1280, 1298, 1315, 1481, 1498, 1519, 1626 ..•... 
Kansas . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1?91, 1347, 1373, 1397, 1487, 1502, 1512, 1530, 1549, 1649, 1700, 
1709, 1711. 
Kent,ncky . .. .. ...... . .............. 1355, 1446, 1486, 1516, 1621, 1682, 1760 ......... . .. ...•••••• 
L-iuisiana .. .... ..... ....... ........ 1260, 1418, 1506, 1683, 1748 ......... . ...... .. . .. . ... . .... . 
Maine ....... .. ...... ...... ........ 1262, 1271, 1455, 1494, 1569, 1571, 1617, 1746 ..•.. . ... . _. .... . 
Maryland ............ :............. 1376, 1395, 1478, 1640; 1G66, 1734 .. . .... . ... .. ....... ..... . 
Ma8sachnsct.ts ......... ..... ..... .. 1408, 1413, 1474, 1B82, 1624, 1643, 1705, 1763 .• .. . .... . . . .... 
Michigan .......................... 1288, 1458, 1619, 1707, 1729, 1735 .... . . . ... . .. .. . . ... ..... . 
Minnesota......................... 135~, 1407, 1411, 1635, 1743 ... . ..... . ..... .. .. .. . . .. ..•..• 
Mississippi .... .................. .. 1371,·1591, 1601, 1606, 1641, 1720 . . . ....... .... .....•.. .. . . 
Missomi............. . ....... . ..... 1269, 1304, 1472, 1526, 1555, 1570, 1585, 1704, 1747, 1771 . .... 
Montana .............. . ........... · 1276, 1386, 1414, 1420, 1456, 1537, 1546, 15Gi, 1563, 1568, 1586, 
1600, 1638, 1663, 1674, 1726, 1745, 1762. 
N ebrask?... . . . . . . . . . . . . . . . . . . . . . . . 1263, 1285, 1375, 1402, 1658.: ............. . . . . . ••.. .•.•. :. 
Nevada ............................ 1372, 1496, 1525 ....................... · . .. . ... .. • . . . . .... 
New J ers<'y.. . . . . . . . . . . . . . . . . . . . . . . 1305, 1319, 1399, 1424, 1425, 1457, 1484, 1500 ..... . . .. . ... . . . 
New Mexico...... . . . . . . . . . . . . . . . . . 1251, 1265, 1442, 1491, 1499, 1551, 1595, 1699 . .. .... . . . . . : .. . 
New York ......................... 1254, 1277, 1278, 1296, 1297, 13_37, 1342, 1344, 1346, 1351, 1404, 
1524, 1543, 1556, 1608, 1614, 1623, 1631, 1634, J 655, 1669, 
1667, 1670, 1679, 1703, 1727, 1738. 
North Carol inn ..... . -...... - ...... 1295, 1324, 1332, 1335, 1352, 1379, 1383, 1392, 1439, 1479, 1501, 
1513, 1544,°1545, 1565, 1587, 1604, 1733, 1737, 17 42, 1755, 
1774. 
North Dakota ...................... 1415, 1676 .. . ................•..... . . . .... . ... . •.. .••. . . 
Ohio. --- ...... - .. · · · - · · .... - - -.... - 1255, 1256, 1281, 1286, 1303, 1309, 1326, 1362, ]387, 141~, 1454, 
1528, 1539, 1560, 1562, 1598, 1632, 1706. 
Oklahoma Territory . . . . . . . . . . . . . . . 1575, 1652 .............. _ ..••..• __ ....... . .• _ .•... __ . . . . 
Oregon .... ... - ..... - . . . . . . . . . . . . . . . 1356, 1382, 1391, J 684, 1710, 1769 ............ .. . .. . _ . ...• . . 
Pennsylvania••• .. •••• .. -. . . . . . . . . . 1252, 1267, 1279, 1294, 1306, 1310, 1329, 1341, 1345, 1361,,1470, 
1477, 1505, ]522, 1529, 1534, 1566, 1578, 1593, 1599, 1639, 
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JndeJ: to l-ist of speci.rnen8 sent fol' e.x:arnina.tion and 1·eport, arranged geographically- Con-
. tinued. . 
• s,.rno, I Ko, oflot, 
Rbode Island _ -• . . . . . . . . . . . . . . . . . . . 173 l .....................•.....•....••.... · · · · ... · · · · · 
South Carolina . _.................. 1266, 1275, 1334, 1364, 1365, 1490, 1538, 1581, 1607, 1610, 1611 
South Dakota .. _ ... ... ... .. ... ..... 1333, 1410, 15l5, 1600, 1029 .· ......... . ........... . • • .. • • • • 
Tenne~see . . . . . . . . . . . . . . . . . . . . . . . . . 1292, 1327, 1426, 1428, 1469, 1532, 1552.1572, 1576, 1612, 1627, 
1633, 1668, 1691, 1697, 172:1, 1725, 1730, 1736. 
Texas ....••.. . .. •..... ..... ...... .. , 1293, 1320, 1336, 1349, 137 4, 1388, 1390, 1440, 1452, 1453, 1517, I 
1548, 1559, 1603, 1630, 1672, 1686, 1696, 1708, 1732. 
Utah . . . . . • . . . . . . . . . . . . . . . . . . . . . . 1257, 1389, 1422, 1510, 1580, 1615, 1653, 1056, 1673, 1675, 1678, 
Vermont. ........................ . 
Virginia ...•................. .. .. 
W ashingtou ...•...•.. . ......... 
West Virginia ................... . 
1694, 1744. 
1359 ................................ . ...... ... ...... .. . . 
1248, 1261, 1282, 1283, 1287, 1289, 1307, 1322, 1330, 1339, 1348, 
1353, 1354, 1378, 1381, 1393, 1396, 1416, 1417, 1443, 1450, 
1460, 1476, 1488, 1492, 1508, 1511, 1520, 1527, 1550, 1605, 
1613, 1660, 1665, 1685, 1721, 1750, 1764, 1773, I 
1301, 1308, 1340, 1343, 1357, 1360, 1403, 1419, 1430, 1434, 1436, 
1451, 1459, 1461, 1509, 1579, 1596, 1651, 1664, 1718, 1722, 
1753, 1765. 
127.0, 1284, 1369, 1380, 1384, 1423, 1482, 1531, ]622, 1644, 1662, 
1750, i767. . 
Wisconsin... .... ..... ......... ... 1299, 1338, 1305, 1429, 1449, 155J, 1602, 1717, 1761. .. .. ..... . 
Wyoming . ... .. . . .. . .. . . . . . . . . . . . 1438, 1714 .....................•..•...•................. 
From unknown locality . . . . . . . . 1646 ...•......•.••......•...•..•••................•••.. 
5 1471. ..... . .. ... ... . .......... . ........ _ ..........•.... 
West Indies .... . .. .. . . ... . ..... ..... { 1316 ....... : .... ... ..... ... .....•.... .... . ..•.......... 
Soi.1th .America: 
P eru. . .. ...... . ... ............ . . .. 1405 ... . - ... ... .. ... ..... . . .. .•.•...................... 
Europe, including-
Great Britain... ... . . .............. 1535 . ... - - .....................•....................... 
I • 
France ............ · ....... .. . ..... .. 
1 
1368 ...•............................................... 
Germany ·········· ··· · ··· ·· ······ ·! 1489, 1751. ...................... _. .. .. ......•..... .. .. _. 
~:11~~;(~ · .·: .·::: :: .· .· .·::::::::::::::::: I ~::~·. ~~~~::::: :::::::::::::::::::::::::::::::::::: ::::: J 
I I 





















Exchanges of specimens with foreign museums has been continued 
during the year, with results as given below. The "domestic" ex-
changes are indicated in the ".Accession List" (Section v). 
ETHNOLOGY. 
From the British Mm;eum, London, England, have Leen received 
four throwing-sticks from .Australia, for which ethnological objects have 
been sent in return. 
From the Royal Zoological Museum,* Florence, Italy (througu Prof. 
Henry H. Giglioli, director), has been received a collection of ethno-
* Other parts of the collection receive(l from this museum are referrell to under 
Prehistoric Anthropology and Mariuo Invortel>rates. 
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logical o~jects obtained principally from New Guinea, for which 
equivalent ]1a::; been sent. A very vah~able and interesting collecti 
of objects from the Andaman Islands, has been promised by Pro 
Giglioli. 
The Icelandic Natural History Society (through Mr. B. Gronda~ 
pre8ident) transmitted articles of clothing forming part of a woman' 
costume, and carved wooden vessels used for food, in returu for a col 
lection of marine invertebrates~ 
Casts of Easter Island tablets have been seut to Dr. A. B. Meyer, 
director of the Royal Zoological and Anthropological-Ethnographical 
Museum, Dres<len, Germany, for which an equivalent has been prom-
ised. 
PREHISTORIC ANTHROPOLOGY. 
Mr. Henry Balfour, The Museum, Oxford, England, has sent several 
flint cores, paleolithic implements, scrapers and hatchets . . Five speci• 
mens of candle-fish ( Thaleichthys pac~ficus) have been transmitted to 
Mr. Balfour. 
A collection of archIBological objects from France, Italy, E gypt, Brit-
ish Honduras, and a few from the Andaman Islands (not forming a 
part of the collection referred to under Ethnology), have been received 
from Prof. Henry Giglioli, director of the Royal Zoological Museum, 
Florence, Italy. 
Mr. Edward Lovett, Croydon, Englaud, transmitted a number of 
paleolithic implemeuts and worked flints from various parts of Eng-
laud, for which an equivalent has -been sent. 
Thirty-seven objects relating to prehistoric anthropology have been 
received from Dr. Paolo Mantegazza, director of the National Museum 
of Anthropology, Florence, Italy, for which fifty-five ~imilar specimens 
have been returned. 
MAMMALS . 
From the British Museum, London, England (through Dr. Henry 
Woodward) were· received four teeth of a mammoth, Elephas prfrni-
genius. 
The skin and model of skull of a California sea-lion have been sent 
to Dr. Robert Collett, director of the Zoological Museum, Chri stiania, 
Norway, in return for specimens already reeeived. 
From the Australian Museum, Sydney, New South Wales (through 
Dr. Edward P. Ramsey, curator), has been received a very fin e collec-
tion of marsupials, in continuation of an exchange. · 
'rheAucklaud Museum, Auckland, New Zealand (through P rof. T. F. 
Cheeseman, director) , trammiitted bird::;' skeletons in returu for a col-
l 'ction sent by the mu seum. 
· 
1 rom the }Jn eum of atural History, Pal"i::;; France (through Dr, 
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:E. Beauregard), have been received mammal skius, birds' skeletons, 
and an alcoholic specimen of Chimpanzee, fa continuation of an ex-
change. 
BIRDS. 
A collection of birds' skins has been sent to Mr. H. E. Dresser, Lon-
don, England, for which an equivalent has been promised. 
From Rev. Henry B. Tristram, The College, Durham, England, have 
been received birds' skins from New Guinea, New Caledonia, New Heb-
rides, and Fiji Islands, for which similar specimens have been sent. 
Birds' skins have been sent from the Auckland Museum, Auckland, 
New Zealand (through Prof. T. F. Cheeseman)J in return for specimens 
already transmitted by the National Museum. 
From the Museum of Natural History, Paris, France (through Dr. E. 
Beauregard), have been received birds' skins from Madagascar, the 
Philippine aud adjacent islands, in continuation of an exchange. 
From the Australian Museum, Sydney, New South Wales (through 
Dr. Edward P: Ramsay, curator), have been received birds' skins, in 
contiuuation of exchanges. 
FJSHES. 
Thirty-seven species of deep-sea :fishes were sent to the Royal Zoolog-
ical Museum, Copenhagen, Denmark (Prof. Dr. C. Lii.tken, director), in 
return for specimens already received. 
MOLLUSKS. 
From Mr. C. F. Ancey, Boghari, Algeria, have been received very 
:fine specimens of African shells, for which an equivalent will be sent. 
Mr. M. Gossman, Paris, France, transmitted Tertiary fossils from the 
Paris basin, France (the :first installment), in return for Claiborne shell-
marl°already transmitted by the National Museum. 
Mr. Hugh Fulton, London, England, t1mnsmitted specimens of Vo- · 
luta aulica L, from the I ndo-Paci:fic Ocean. Specimens of Titrcicula 
Bairdii have been sent to Mr. Fulton in return for specimens already 
received. 
Specimens of ·shell-marl from Claiborne, Ala., have been sent to Mr. 
G. F. Harris, London, England, for which European Miocene fossils 
have beeen promised in return. 
Mr. William MossJ Ashton-under-Lyne, England, has transmitted 
specimens of Bulimus acutus, with microscopic slides; specimens show-
ing serrated organ and detaHs, and 12 microscopical slides showing-
dentition of British mollusks, in return for publications sent. · 
INSECTS. 
From Dr. William Eichhoff, Strasburg, Germany, have been re,ceivJd 
~ypical s_pecimens representing species .of NQrth ..A.merican and exotic 
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Scolytidre, all new to the collection, for which an equivalent has bee 
sent. 
Mr. Paul Noel, Rouen, France, has sent specimens of European in-
sects, for which an equivalant will be transmitted. 
From the Auckland Museum, Auckland, New Zealand (through 
Prof. T. F. Cheeseman, director), have been received specimens of in-
sects in return for specimens already sent . 
. MARINE INVERTEBRATES. 
From Prof. George S. Brady, l\fowbray Villa, Sunderland, Eng·Iand, 
have beeu received specimens of British fresh-water Cyclopidce, in ex-
change for echinoderms and corals already sent. 
From the Royal Zoological Museum, Florence, Italy (through Prof. 
Hemy Giglioli, director), have been received sponges from the banks 
of the Lampedusa, for which au equivalent has been · sent. 
Specimens, representi:o.g 22 species of European Paguridce and Pycr,,o-
. gonida have been transmitted by Rev. A . M. Normau, Dui·ha.m, Eng-
land, in return for specimens of Pycnogonida already sent. 
The Otago University Museum, Dunedin, New Zealand (thr<~ugh 
Prof. T. Jeffrey Parker), transmitted specimens of crustaceans, for 
which crinoids and speci~ens of Nesturus and Amblystoma, have been 
sent as an equivalent. 
From the .,Australian Museum, Sydney, New South Wales (through 
Dr. Edward P. Ramsay, curator), have been received 8pecimens· of 
crustaceans and asteroidea; also specimens of echinoderms. Echino-
derms have been sent in exchange for those received. 
Crustaceans and radiates have been transmitted to tbe Royal Zoolog-
ical Museum, Copenhagen (Prof. Dr. 0. Liitken, director), in return for 
specimens which have been received. 
INVERTEBRATE FOSSILS (PALEOZOIC), 
A collection of graptolites have been received from· the Australian 
. Museum, Sydney, New South Wales (through Dr. Edward P . Ramsay, 
curator), for . which a, similar collection will l>e returned . . 
lVIr. L. Tornquist, Luud, Sweden, transmitted specimeus. of grapto-
lites, iu exchange for specimens of similar nature previously sent. 
FOSSIL Pl,:AN'l'S. 
Prof. Dr. A. Nchri11g, l3erli11, Germany, transmitted specimens of 
Cratopleura helvetica T ehriug, for which an equivalent in seeds has been 
'ent. 
From the Royal Swedish Academy of Sciences, Stockholm, Sweden, 
have beeu received specimen::; of Siberian Pba,nerogams, for which an 
equivalent will be sent. 
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BOTANY. 
Botanical specimens have been received from the .Ancklaud Museum, 
Auckland, New Zealand (through Prof. T. F. Cheeseman, director), 
for which an equivalent has. been seut. 
:i\UNEHALS. 
Prof. A. Streng, Giesse11, Germany, transmitted minerals, for which 
an equivalent will be sent. 
Mr. R. N. ,Vorth, Plymouth, England, transmitte(l ores aud geologi-. 
cal material iu exchange for specimens already seut. 
PUBLICA'.l'IONS. 
The public demaudfor the publicatiop.s oftheMusemn is coustautly in-
creasing, lmtcomparatively few applications c·au be favorably considered 
on accouut of the very limited appropriation for printing. Some years 
ago both the Proceedings and Bullethts of the Museum were reprinted 
by the Smithsonian Institution in its Miscellaneous Collections. By this 
meai1s it was possible to supply a large number of libraries with these 
publications. The In~titution has, how.ever, for several years ceased to 
do this. The entire distribution of these publications now falls upoii 
the Museum, and with an e,litfou of only 3,000 copies of the Proceed-
ings and of the Bulletins, it is evideut that a large number of deserving · 
libraries must be excluded from the mailing-list, as well as many stu-
dents to whom these volumes would be of great assistance. 
H.l~PORTS OF THE NATIONAL MUSEUM. 
During the year the Report for 1889 was distributed. · This volume 
contains the following papers: 
1. The museums of the future. By G. Brown Goocle. 
2. Te Pito Te Henua, or Easter Island. By William .f. Thoms<rn, paym?'ster, 
U.S. Navy. 
3, Aboriginal skin dressing; a study based on material · in tl~e u·. S. National 
Museum. By Otis T. Mason. 
4. The puma, or American lion (Felis concolor of Linnaeus). By Frederick W. 
True. 
f,. Animals recently extinct, or threfttened with exterminatiori, as represented in 
the colh;ction of the U.S. Natioual Museum. By Frederic A. Lucas. 
6. Tp.e diwelopwept of the AP1erican rail and track, as illustrated by the collection 
jn tl:j.e U. S. NationaJ Mq.senm. By J. Rlfreth Watkins. 
7. Explorations in Ne'ffoundlaud ;:i,ud Labrador in 1887, ma<le in connection with 
the cruis~ pf the U. S~ Pish CommissioI!- Schooner Grampus. By, Frederic A. Lucas. 
8. On ~. qronze Buucpia, in the U.S. National Museum (reprint) . By Charles De 
Kay. 
The manuscript of the report§ tor !890 ap.d. !8~1 h!lS· b~el! transmitt(}q 
tP Phe Public Printer. · 
)I, Mis! 1, i, pt. 2-4 
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PHOCEEDl:\'GS OF TUE NATIONAL :MUSEUM . 
Volume XIII (1800) of the Proceedings, embracing separates 
841, was issued during the year. This volume contains G65 pages, wit 
38 plates and 11 text-figures. A list of the ti tles of the separa 
papers is give11 on pp. fH, 62 of the Report for 1891. A table contain 
iug an enumeration of the papers by subjects is given o~ p. 63 of tha 
Report. 
All the papers constituting Volume XIV of the Proceedings _and,J 
embraciug m11nbers 842-886, inclusive, have been published separately 
<l.uriug the year. A list of these papers is here given by t itle: 
No. 842. Catalogue of t,be fresh-water fishes of South America. By Carl H. Eigen-
mann an<l. Rosa S. Eigenmaun. Pp. 1-81. 
No. 843. :Fishes collected by \Villiam P. Seal in Chesa,peake Bay at Cape Charles 
City, Ya., Septe111Ler 16 to . October 3, 1890. By Barton A. Bean. Pp. 
~3-94. · 
No.844. List of North American lanL aml fresh-water shells reeeivetl from the U.S. 
Depa.rtmeut of Agriculture, with uotes and comments thereon. By Rob-
ert E. C. Steams. Pp. 96--,106. 
No. 845. Relations of temperature to vertebrm among fisl.tes. By David Starr Jordan, 
Pp. 107-120. 
No. 846. Report npoil a !lOllectiou of fishes made at Gi:iaymas, Sonora, Mexico, with 
. descriptions of uew species. By Barton W. Everman u a nd Oliver P . 
. Jenkins: Pp.121-165. . 
No. 847. Description of a new geurn,. a11d species of tailless batrachian, from tropical 
America. By Leoultanl Stejneger aml Frederick C. Test. P p. 167, 168. 
No. 848. On the structure of the tongue in hun.iwing birds. By Frederic A. Lucas, 
Pp.169-17:2. . 
No. 849. On some uew or interestiugvVest American shells, obtained from t he dredg-
ings of the U.S. Fish Co11m1issiou steamer Lllbatro.ss in 1888. a nd from 
other sources. By William H. Dall. Pp. 173-191. 
No. 850. Desl:riptions of two impposed species of mice from Costa Rica and Mexico, 
with remarks ou Hesperomys_melanophrys of Cones. By J . A. Allen. Pp. 
193-195. 
No. 851. Contributions toward a monograph of the Nootnidm of temper ate North 
America,. Revision of 1vfa1n111,tra. By John B. Smith. Pp. 197-276. 
No. 852. Report upon the An111:l·ida polyohwta of Beaufort, N. C. By E. A. Andrews. 
Pp. 277-302. 
No. 853. On Eleg'inus of Fischer, otherwise ·calle<l Tilesia or Plenrogaclns . Ry Theo• 
<lore A. Gill, M. D., PH. D'. Pp .. 303-305. 
No. 854. List of shells collected on the west coast of South America, -priucipally be. 
tween latitudes 7° 30' S. aud 80° 49' N., by Dr. W. H . Jou es, surgeon, 
U. S. Navy. By RolJert E. C. Stearns. Pp. 307-335. 
No. 855. Descript.iou of uew genera, species, and snbspecies of lJ irds from Costa.· 
Rica. By George K. Cherrie. Pp. 337-346. , 
No. 856. Description of apodal fishes from the tropical Pacific. By Charles H. Gil. 
bert. Pp. 347-352. 
No. 857. Description of a new species of cbameleou from Kilima-Njaro, eastern 
Africa. By Leonba,r<l Stejneger. P. 353. 
No. 858. The genus Pcmopeus. By James E. Bene<lict and Mary J. Rathbun. Pp. 
355-385. 
ro. 859. 'orue ohs-ervations on the Havesu-Pai Indians. By R. W. Shufeldt. Pp. 
· 387-390. 
No. 860. Th6 Navajo belt-weaver, By R. W. Shufeldt. Pp. ?91-393. 
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No. 861. On the genera Labrichthys and P1Seudolabrns. By Theo<lore Gill. Pp. 395-404. 
No. 862. Description of a new scincoicl- lizard from East Africa. Hy Leonhard 
Stej~eger. P. 405. 
No. 863. Description of a new species of lizard from the Island San Pedro Martir, 
Gulf.of California. By Leonhanl Stejneger. P. 407. 
N.o. 864. Description of a new North American lizard of the genus Sa·urornalus. By 
Leonhard Stejneger. Pp. 409-411. 
No. 865. Notes on ancl a, list of bir<ls and eggs collected in Arctic America, 1861-1866. 
By R. l\facFarlane. Pp. 413-446. 
No. 866. Ou the characters of some paleozoic fishes. By K D. Cope. P11. 447-4-63. 
No. 867. Description of a new species of whip-poor-will from Costa Rica. By Robert 
Ri<lgway. Pp. 465, 466. 
No. 868. Notes on some birds from the interior of Honduras. By Robert Ri<lgwa~;. 
Pp. 467-471. 
No. 869. Notes on some Costa Rican bir<ls. Hy Robert Ridgway. Pp. 473-478. 
No. 870. Note on Pachy1'liarnpus albinucha Bu.rmeister. By Robert Ridgway. Fp. 
479,480. 
No. 871. Description of two sup_.posecl n e,v forms of TharnnOJJhilus. By Robert Ridg-
way. P. 481.. 
No. 872. Description of a new sharp-tailed sparrow from California,. By Rouert 
Ridgway. Pp. 483, 484. 
No. 873. Notes on Sceloporus variab'il-is and its geographicaldistribution in tl.te Fnite<l 
St.ates. By Leonhard Stejneger. Pp. 485-488. 
No. 874. Notes on the Japanese birds contained in the Scienc~ College, Imperial 
. University, Tokyo, Japan. By Leonhard Stejneger. Pp. 489-498. 
No. 875. Notes on the cubital coverts ju the birds of })aradise an<l bower birds. By 
Leonhard Stejneger. Pp .. 499,500. 
No. 876. Notes on some North American snakes. By Leonhard Stejneg·er. Pp. 501-505. 
No. 877. Note on the genus Sittasornus of Swainson. By Robert Ridgway. Pp. 507-
510. 
No. 878. On the snakes of the Californian genus Lichan-wra. By Leonhard Stejneger· 
Pp. 511-515. 
No. 879. Notes on Costa Rican birds. By George K. Cherrie. Pp. 517-537. 
No. 880. Scientific results of explorat'ions by the U. S. Fish Commission Steamer 
Albatross. No. xxu. Descriptions ofthirty-fonr new species of fishes col -
lecteu in 1888 and 1889, principally among the Santa Barbara Is1nuds 
and in the Gulf of Calif~rnia. By Charles H. Giluert . . Pp. 539-566.' 
No. 881. The biology of the hymenopterous insects of the family ChalGicl·idce1 By 
L. 0. Howar.d. Pp. 567-588. 
No. 882. A critical review of 'the characters and variations of the snakes of :Korth 
America. By E. D. Cope. Pp. 589-694. 
No. 883. Note on the genus Hiatula of Lacepede or Ta,utoga of Mitchill. By Theo--
dore Gill. P. 695. 
No. 884. Note on tJ?.e genus Chonerhinus or Xenopterus. By Theodore Gill. Pp. 697.,,. 
699. 
No. 885. On the genus Gnathanacanthus of Bleeker. By Theodore Gill. Pp. 701-704, 
No. 886. Note1:> on the Tetraodontoidea. By Theodore Giil. Pp. 705-720. 
Of Voll!me xv the following papers were issued separately <lu~'ing 
tlrn yea,r: 
No. 887. Preliminary descriptions of thirty-seven new species of hermit crabs of the 
genus E ·upagurus in the U.S. National Museum. By James E. Benedict. 
Pp. 1-26. . 
No. 888. Description of two apparently new flycatchers f.com Costa Rica. By George 
K. Cherrie. Pp. 27, 28. 
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Bl1 LLETIN OF THE NATIONAL MUSEUM, 
Of the Bulletin, Parts A to E of No. 39 have been issued. This Bulle-
tin is publishnl fo separate pamphlets, each one containing instruc-
tions to collectors in some special department of natural history. The 
manuscripts of Parts F (Directions _for Collecting and Preserving In-
sects) aud G (Instructions for Collecting Mollusks, and other Useful 
Hints for the Conchologist) have been transmitted to the Public Printer. 
It is hoped that this series of instructions to collectors will prove of 
service to naturalists aud others engaged iu making natural history 
collections. It is probable that before very long additioual contribu-
tious to this series will be made, containing suggestions to collectors in 
other lHanches of natural history. 
In addition, No. 41, Bibliography of Dr. Charles Girard, and :No. 42, 
A Preliminary Descriptive Catalogue of the Systematic Collections in 
Economic Geology and Metallurgyin the National Museum, byMr.F. P. 
Dewey, have been published. The ma,nuscript of Bulletin No. 40, Bib-
liography of George N. Lawrence, by Dr. G. Brown Goode, has been 
temporarily withdrawn. 
In order to meet special requirements in connectiou with tlie descrip-
tion of certain valuable collections in the National Museum, it has been 
decided to issue, from time to time, monographs of collections in quarto 
form. This s_eries of publications will be kuown as the" SpedalBulle-
tin.i' · During the year, No. 1 of this series, entitled "Life Histories of 
North American Birds," has been issued. Tbis book has been prepared 
by Charles E. Bendire, U. S. Army, honorary curator of the department 
of birds' eggs in the U. S. National Museum. It is based largely upon 
the collections in the Museum: The preparation of this book was com-
menced in accordance with the wishes of Professor Baird. The present 
volume relates only to land birds. It is hoped . that before long Capt. 
· Be'ndire. will be e11a,bled to prepare for publication subsequent vol-
umes relating to the same general subject. 
A large number of papers upon scientific subjects has been published 
by officerR of the Museum and other specialists. These are, for the 
most part, based on collections in the museum, and are referred to by 
title h1 the Bibliography, constituting Section rv of this report. The 
authors of tliese papers are seventy-five- in number, thirty-two of whom 
are COilllected with tlle Smithsonian Institution or the N ationalMm:;eurn . . 
The papers referred to in the Bibliography number 238, a11d relate to 
tlJe followiu~· subjects· 











· Administration ____ .. - ___ ......•.....•. .... • ......• ..•.••.. . . , .•... , . . .... ..•. 
Biography. . . • . . ............. - . • . • . • . • .. • ... • • • • • • • • • • • • • , • • • • • - • · · · · · · · · · · · · · 
Birds ....... .' .. : .. ....... ............... • · ···-··· ··•··· ·· ····'· · ·, ············· 
·Ethnology ....... ......... ... .. . ... . ........... . ............ . . ... . .... . .. ..... . 
Exploration ........... .. ... . ... . .. . . .... • ... • . - •. • • • ........ • ... • • • • • • • • • • • • • • 
Fi1;1hes ...•................... •··· ·· ·· · ········-····· · ·· · · ···· •· ···· ············ 
Fossils ................ -..... -....... • . - .... • • • .. • • • • • • ... • • • • • • • • · · · · • · · · · · · · · · · 
Museum. 
6 .· 18 
18 
17 





. Graphic arts·-····•········-······ ··· ·· · ·······-·· •·· · ·•·•····•······•-········ 2 
History ........ ....... -.... • ... • ... • . • • . • .. • . • • • • • • • • • • • • • • · • · · · · · · • • · · · · · · · · · · 
Mam1nals ........... , ...... ·-····. •· ............. •···· · • •·· •· •··· · • · ···· · · ··-·· · 
Marine invertebrates ............. .... ... ..................................... . 10 
Minerals .. ... .. . ...... -............. • • • • • • • • • • • • • • • · · · · · · · · · · · · · · · · .·. · - · · · · · · · · 30 ............ . 
Mollusks ............ . -.. .. . ................. • • • • • • • • • • • • • • • - • • • • • • • • • • • • • • • • • · 15 
Oriental antiquities ..•......................................................... 
Prehistoric anthropology ...................................... · ............... . 
Recent plants. -........ . ........... .......... .. .. ...... .. .......... ........ ... . 12 27 
Reptiles and batrachians .......................................... ... ........ . 15 4 
Transportation .................. . ............................................ . 8 •••....••••• • 
Miscellaneons .............. . ............ -... .. .. ....... .. . ................... . 2 
Total .... ....... . .. .... ..... .... ........................................ . 166 72 
VISI1'0RS. 
During the year the total number of visitors to the.Museum building 
was 269,825, and to the Smithsonian. Institution, 114,817. 
The monthly register of visitors is as fol1ows: 
Year and montl1. 
1891: 
July ...................... • ................. · ................... ·---·-····-··- . . _ 
Aug1ist . ... .... ... _ .. . _ ..... . . _ .. .. ........ . .. .. _. __ : ... _ .... _ .. __ . ..... -· .... . 
September .. _ .. _ ............. __ ·_ .... _ ... _ .. _ .. _ ....... _ . _ . __ ............. _- ... . . 
October. _ ......... __ .. _ ... _. ... . _ .......... __ .. _ . _ .. _ ............... _ .......... . 
November .... ··-_ ... --· __ ._ .... _ .. _ .. · -·-· . . .. ..... .. ····-- ....... ··- .. · ...... . 
Dece1u ber ....... _ .. ... _ . . ... .................................................. . 
1892: 
January ······ ·'···············-··············.-· ······ ······o ·· ··········· .... . 
. February .... .... ....... __ .................. · .. _ _. ....... ... .......... ... ....... . 
March ................... . .................. .. .. .. ............ .. .............. . 
April ...... ..... .. ·· ··-· · ················. ·····- ·· · ·········-···· ...... ...... . . 
May······· ····· ····· · ·· ···• ······· ·•··· ···· ·•·· ····· · · ··-·· · ·· ····· ··· · ······· 
June ... .......•..........................•..................................... 
'fotal ... ...... .............................•..•.............................. 
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Since 1881 a carefal record of visitors to the Museum and Smith~ 
sonian buildings has been kept. The results up to June _30, 1892, a 
here presented: 




------ -- --------- ----i---- -1---- ~-1• 
::J•••••••••••••••••••••••••••••••••••••••·••••••••••••••,:::•:•I 
]50. 000 ------------
J07, 455 ]52, 744 
202,188 104,823 
1884. _ . ...... _ .. _. _. _. __ ......... _. _ .. _ .. __ . . -- ....•• , ••. . ..... .. . 
I 
1885 (Jannary-Jnne) ........................................... . 
195, 322 91, 1:io 
107,365 60,428 
]885- '86 . ... .. ... . . .... . ... _ .. _. _. _ .. _ . ... . . .. __ . _. _ ... _ ... _ . .. _ .. ·174, 225 88,960 
1886-'87 ......... _ .. .. . .. .. .. .. _. __ ............. .. .. __ .. . _ .... __ .. 216, 562 98,552 
1887-· 88· . ....... . ... ..... .... . ... . ... .... . ........ ...... - - - .. . - .. . 249,665 102. 863 
1888-'89 ..... .. .. .. ....... ........... .. .... .. : .......... - . ....... . 374, 843 149,618 
1889-'90 ........ ... · .... .. ....... .... . . ... _·_ . ............... ... ... . 274,324 120,894 
1890-'91 ......... . . ..... ... . ......... __ ....... . ............ . .. ·.· .. 286,426 111,669 
1891-'92 ...... .. . _ .. .. _ .. _ ... .. _ ....................... .. .. .. . ... . 269; 825 114,817 
Total ... ........... ... . .. . . 2,668,200 I 1, mo, 498 
LEC'l'URES AND MEETINGS OF SOCIETIES. 
As in previous years, the use of the lecture hall has been gra11ted for 
lectures and meetings of societies. Lectures have bee-i:i held under 
the auspices of the National Geographic Society as follows: 
Df)cernber 30, 1891.-Peary and the \Vest Greenland expe<~ition. By Dr. Benjamin 
Sharp. 
Februar.lJ 26, 1892.-Military snrveying during the civil war. By Mr. Gilhert 
Thompson and MaJ. Joel Hotchkiss. _ 
March 18.-Coon Mountain, Arizona, and the Diablo meteorites. By Mr. G. K. Gil-
bert. 
March 25.-Greece and Palestine. My Mr. W. A. Croffut. 
April 1.-The cruise of the Albatross through the Straits of Magellan. By Prof. 
Les-lie A. Lee. · 
April 8.~A trip through Bolivia. By Lieut. C.H. Harlow, U . S. Navy. 
April 15.-The Cliff Dwellers . . By Mr. W. H. Holmes . 
.Ap1·il 22.--Tbe Challenger ExpecUtion, with Rome of its srientific resnlts. By 
Prof. John Murray. 
May 13.-The gates and straits of Europe arnl Africa. By Mr. Talcott Williams. 
The following meetings of aRsociations and scientific societies have 
been held: The American Pomological Association, September 23; the 
American Historical Association ( eighth annual meeting), December 30; 
tbe American Forestry Association, December 30; the American Geo-
graphical Association, December 30; the ~ational Association of Dairy 
and Food Commissioners, March 30 and 31; the National Academy of 
Sciences, April 19-22. 
At the meeting of the National Acaderny of Sciences the following 
papern were presented: 
An American Maar. G. K. Gilbert. 
TbP form :;n<l efficien cy of the ice<l har base apparatns of the U.S. Coast and 
'eod tic ,' urvey. R. S. Woodward. 
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On Atmospheric Radiation of Heat in Meteorology. C. Abbe. 
On the Deflecting Forces that Produce the Diurnal ·Variation of the Normal Ter-
restrial Magnetic Field. F. H. Bigelow. · . 
Abstract of Results from the U. S:Coast an(l Geodetic Snrvey Magnetic Obser-rn,• 
tory at Los Angeles, Cal., 1882-1889, Part III. Different_i_a.1 M~aimres of the Hori• 
zo11tal Component of the Magnetic Force. C. A. Schott. 
On the .Anatomy and Systematic Position of the Mecoptera. A. S. Paclrnr,1. 
On the Laws of the Variation of Latitude. · S. C. Chandler. 
On the Causes of Variations of Period in the Variable Stars. S. C. Chandler. 
On the Force of Gravity at \Vashington. T. C. Men11enball . 
On the Recent Variations of Latitude at Washington. T. C. Mendenhall. 
On the Acoustic Properties of Aluminum, with experimental illnstrations. A. M. 
Mayer. 
Disrupti~n of the Silver Haloiu l\folecule by Mechanical Force. M. Carey Lea. 
On the Homologies of the Cranial Arches of the Reptilia. E. D. Cope. 
On the Osteologr of t~e gcnns Anniella. E . D. Cope. 
The .Astronomical, Geodetic and Electrical Consequences of Tidal Strains within 
an Elastic Terrestrial Spheroid. Q. Al>be. 
Asiatic Infl.nences in Euro1;e . E. R. Morse. 
Exhibition of Chlu.dni's Aconstic Figures trnnsferre<l to paper without distor-
t ion. A. M. Mayer. 
On Electrical Discharges through poor vac1rn, and on Coronoidal Discharges. 
M. I. Pnpin. 
Biographical Memoir of William Ferrel. C. Abhe. 
A definition of Institutions. .J. \V. Powell. 
Several other societie~ held their annual meeting in W aRhington. 
Among them may be mentioned the Nation:il Art A~sociation, May 16-
30; American Microscopical Society, August 11, 12; Association of 
American Agricultural Colleges and Experiment Stations, August 12-
15; Association of Official Agricultural Chemists, August 13, 15; So-
ciety for the Promotion of Agricultural Sciences; August 17, 18; Wash-
ington Chemical Society, August 17, 18; Geological Society of America, 
August 23, 24; International Congress of Geologists, August 25-Sep-
tember 1; American Association for the Advancement of Science, Au-
gust 17-Septem ber 2. 
STUDENTS. 
During the past year, aR heretofore, the National Museum bas con-
tinued to aid students and others engaged in scientific work by lend-
illg them material to be used in connection with their researches. 
Among the more important loam, mad~ during the year are the follow-
ing: A specimen of Maia to Mr. J. E. I vrs, of the Philadelphia Academy 
of Natural Sciences. Pieces of G·orgonians and sponges for micro-
scopic work to Mr. G. R. Lumsden, Greeneville, Conn. Crayfishes, from 
Lake Uhapala, :Mexico, to Prof. \Valter Faxon, Museum of Comparative 
Zo<>logy, Cambridge, Mass. An example of Dendroicci pityophila to 
Mr. C. n. Cory, Bo~ton, Mass. Central American birds to Mr. Osbert 
Salvin, London, England. Turtles to Dr. G. Baur, Clark University, 
Worcester, Mass. Anatomical specimens to Prof. R. Wiedersheim, 
Freiburg, Germany. Anatomical spec_imens to Mr. W. B. Barrows, 
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Department of Agl'icultul'e, \Va.slJington. Skins aud skulls of Capromys 
to Dr. J. A. Allen, New York City. Skeletons of Fruit Bats to Dr. 
Harrison Allen, Philadelphfa,, Pa. A series of California Hemiptera-
heteroptera to Prof. A. L. Mo11tandon, Bucharest, Ronmania. A fossil 
plant, Za,miostrobits 1nirabiz.is, to Prof. H. Graf zu Sohns-Laubach, 
University of Strasburg, Germany. Material has also been fnrnished 
to the Beri11g Sea Commission, fo connection with its investigations 
concerning the fur-seal. 
During the session of the International Congress, iu August, many 
of the leading paleontologists and geologists of Europe examined the 
collections of the Museum. Dr. 0. P. Hay, of Irvington, Ind:, spent 
some time studying the Iudiana reptiles and batrachians. 'Prof. R. L. 
Packard availed himself of the opportunities offered for study in the 
department of geology during a portion of the year, and has rendered 
valuable service in determinative and analytical work. Dr. G. Baur, 
of Clark University, Worcester, Mass., has examined the collection of 
Chelonians. 
FINANCE, PROPERTY, SUPPLIES, AND ·ACCOUNTS. 
The statements relating to these branches of the administrath1e work 
have been prepared by Mr. W. V. Cox, chief clerk. 
The appropriations made by Congress in behalf of the U.S. Na,tional 
Museum for the fiscal year ending June 30, 1892, are as follows:· 
For continuing the preservation, exhibition, a,ncl increase of the col-· 
lections from the surveying_ and exploring expeditions of the Govern-
ment, and from other sources, including salaries or compensation of all · 
necessary employes, $145,000. 
For cases, furniture, fixtures, and appliances required for the exLibi-
tion and safe keeping of the collections of the National Museum, in-
cluding salaries or compensation of all necessary employes,$25,000. 
For the expeuse of heating, lighting, elect;rical, telegraphic, and tel-
ephonic service for the National '1Inseurn, $12,000. 
For removing the old boilers under the Museum hall in the Smith-
sonian building, and replacing them with new ones, and for necessa,ry 
alteratious and connections of steam-heating apparatus, and for cover-
ing pipes with fire-proof material, $3,000. 
For removing decayed wooden floors in t1w Museum building, substi-
tuting grauolithic or artificial stone therefor, and for slate for covering 
trenches containing ·heating and electrical apparatus, including all 
necessary material and labor, to be immediately available, $5,000. 
For the Smithsouian Institutiou, for printing labels and blanks, and 
for the bulletius and annual volumeF;of tlte pro~eeding·s of tbeN ational 
:Museum, 15,000. 
For postage tamps nrnl foreign postal card~ for the National Mu-
.·eurn, 500. 
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PRESERVATION OF COLLECTIONS. 
1,.t the time of submitting the report for 1891 from this office, the 
unexpended balance of the appropriation for the preservation of col-
lections held to meet liabilities contracted during the fiscal year end-
ing June 30, 1891, was $7,979.99. Since then biJls have been vouchered 
and paid as follows: $489.93 have been expended for services; $1,079.37 
for ~upplies; $4,191.51 for specime11s; $768.15 for books; $420.46 for 
stationery; $273.04 for travel; $465.95 for freight, making a total of 
$7,688.41, and leaviug an unexpended balance July, 1892, of $291.58, 
to settle an account of Elkingtou & Oo1ilpany, London, and to meet a 
few other ~mall bills still outstanding. 
From the appropriation of $145,000 for the fiscal year ending Jm1e 
30, 1892, the dfsbursements are ats follows: 
For salaries or compensation, $119,911.79; for special or contract 
services, $2,839.64; for specimens, $6,340.12; for general supplies, 
$2,038.76; for freight and cartage, $2,180.95; for travel, $1,574.81; for 
stationery, $842.79; for books and periodicals, $453; a totalof$136.181.86, 
which leaves an unexpended balance of $8,818.14-, July 1, 1892, to meet · 
outstand_ing liabilities. · 
FURNITURE AND' FfXTURES. 
The unexpended balance of the appropriation for furniture and fix-
tures for 1891, held to meet liabilities contracted during that fi_scal 
year, 'was $3,690.54. The following bills have been vouchered and paid 
from this balance: One thousand oue hundred and eighteen dollars for 
exhibition cases; $!3.50 for drawers, t,rays, etc.; $397.91 for glass; 
$240.77 for hardware, tools, clot11, etc.; $723.76 for glass, jars and con-
tainers for specimeus; $737.65 for lumber; $52.77 for paints, oils, and 
brushes; $316.70 for office furniture; $42.40 for tin, lead, etc.; $11.88 
for rubber goods; $2.85 for traveling expenses, making a t9tal of 
$3,688.19, and leaviug an unexpended balance July 1, 1892, ot $2.35. 
From the appropriation of $2q,000 for furniture and fixtures for the 
fiscal year ending June 30, 1.892, tbe disbursements are as follows: 
For salaries or compensation, $13,885.81; for special or contract serv-
ices, $87.96; for exhibition cases, with designs and drawings for same, 
$365; for drawers, trays, and boxes~ $543. 72; for frames, stands, and 
miscellaneous woodwork, $169.50; for lumber, paints, oils, glue, and 
brusheR, $2,159.91; for tools, glass, hardware, and interior fittings 
for cases, $1,407.34; for apparatus, glass jars, vials, etc., $1,191.97; for 
office and hall furniture and other fixtures, ·$765; for plumbing, tin 
and lead, $999.14; for leatl1er belting, rubber tubiug for rendering cases 
moth proof, ·etc., $122.28; for traveling expenses, $2, making a total of 
$21,699.63, and leaving a balance of $3,300.37 on hand July 1, 1892, to 
meet outstanding liabilities. 
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The following is a detailed list of cases, u11it tables, fixtures, etc., 
made or furnished <l.uring the year by persons outside of the Museum: 
Two mahogany <lonble-wi<lth cases (for lay fi gures), $350; 2 mahogany unit table 
cases, $224; 12 mahogany wall cases, $840; 5 mahogany Kensington cases, Gray pat-
tern, $390; 75 pairs mahogany wing fr11,mes, $166.50; 200 mahogany case heading 
frames, $66; 2 insect cabinets, $300; 200 insect boxes, $220; 1 oak desk, $162; 1 oak 
desk, $145; 1 oak table; $95; 1 small o~tk desk, $32; 12 pine, half-unit, moth-proof 
cases, $324; 1 clrarwing table, $12.50; 1 revolving office chair, $5; 1 umbrella stand, 
$4.75. . 
The following is a list of cases, tables, bases, etc., built in the Museum 
workshops: 
Three mahogany American cases; 2 mahogany ta"ble-cases, upright; 7 walnut table-
cases, double width; 75 moth-proof tables, quarter size; 14 unit tables, half size; 1 
pine bookcase, iu three sections; 2 pine bookcases, single; 7 pine storage cases, large 
size; 2 pine unit cases, for poisoning specimenr,,; _1 ash case, special; 1 walnut cata-
logue-case; 1 pine case for press-copy books. · 
Cases and tables repafred or remodeled: 
One floor case; 2 small Kensington cases; 1 Liverpool case_; 1 nnit table; 2 1111it 
tables changed into half unit; 2 unit tables, half size, rendered moth proof; 2 unit 
tables, quarter size, rendered moth proof; wall·cases on east and west sides of north 
ha,ll; 2 pier cases ; 14 slide-screen cases; 2 slide-screen cases for costume boxes; 6 
floor cases; 1 cherry case for bird group; 1 Kensington case ; 2 unit tables, half size; 
.L bird case, old sty le; 1 standard bookcase; 2 c:atalogue cases; 6 nnit tables; 2 unit 
tables, quarter size; 10 table cases; 2 wall cases; 4 storage cases; 43 cases glazed; 
884 cases painted and repolished. 
Miscellaneous furniture, fittings, etc., made during the year: 
Fifty-two tanl{ boxes; 17 tin boxes for collecting specimens; 60 tin cans for ship-
ping specimens; 721 packing and storage boxes; 740 blocks for the exhibition of 
specimens ; 600 special blocks, index, etc.; 169 bases; 500 brass label hohlers; 4,000 
tin tags; 200 oak tags; 12 copper tanks; 2 lead-line<l tanks; 91 label frames; 33 
picture frames; 107 nnit drawers; 132 unit drawers, half size; 1,049 nnit drawers, 
quarter size; 336 drawers for -table cases; 25-<lrawers for storage, <'tc.; 381 shelves; 
19 t1oors. 
Miscellaneous furniture, fittings, etc., repaired and altered during the 
year: 
Twenty-seven unit boxes repaire11; 8 unit boxes, double size, alt<wed; 9 costnme 
boxes altered; 25 tank boxes repaire<l; 66 t in cans for shipping specimens repaired; 
18packing ancl storage boxes. repaired and altered; 1,440 blocks shellacked and 
polished; 289 bases repaired, painted, and polished; 52 copper t anks repaired; 644 
miscellaneous frames hinged, painted, nnd gla7.ed; 71 unit drawers repaired ; 1,583 
drawers fitted; 246 Rhelves repaired :md painted; 21 doors altered; 999 doors re-
paire<l, eased, and ::uljusted. 
HEATIN"G AND LIGHTING. 
The unexpended balanc:e of_ the appropriation for heating and light-
ing and electric aud telephonic service for 1801, held _to meet unpaid 
liabilitie for that yeal', was $842.34. Bill:-, bave been vouchered and 
paid from thi balauce aH follows: $46.20 for coal and wood ; $74.75 for 
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gas; $200.25 for telephones; $384.95 for electric supplies; $32.75 for 
el<:wtric work; $20 for rental of call boxes; $81. 79 for heating supplies, 
making- a total of $840.69, and leaving an unexpended balance July 1, 
J sn2, of $1.65. 
From the appropriation of $12,000 for heating and light.iug for the 
fo,eaJ year ending· June 30, 1802, the disbursements are .as follows: 
For salaries or compensation, $5,218.93; for special or contract serv-
i<~es, $20; for coal and wood, $3,365.85; gas, $1,360.51; telephones, 
$G2~.G5; electric work and supplies, $124.53; rental of call boxes, $100; 
heating repairs, $329; heating supplies, $433.62; making a. total of 
$11,075.09, a11d leaviug an unexpended balance July 1, 1892, _of $424.91, 
to meet outstanding liabilities. 
From the appropriation of $5,000 for removing decayed wooden floors 
in the Museum building, and replacing them with artificial stone pave-
ment, and for ·the purchase of slate for covering trenches containing 
heating and electrical apparatus, the expenditures for materials and 
services to July 1, 1892, are $4,474.64, leaving on that date an unex-
pended balance of $525.36 on l1and to meet outstandiug liabilities. 
With a view to secnring the best pavement possible, as well as for 
the purpose of obtaining for future guidance a practical knowledge of 
the merits of the artificial stone flooring made by different bidders, three 
proposals, which did not vary materially in amount, were accepted. I~ 
will require a greater length of time than has yet elapsed to pronounce 
upon the relative merits of th~se pavements, but they have already 
proved themselves far more satisfactory than the wooden floors for· 
which they were substituted, and it is hoped that it will soon be possi-
ble to put dowu the same or Rome equally durable form of pavement in 
other part,~ of the Museum. 
From the appropriation of $3,000 for removing the old boilers under 
the Museum ha)l in the Smithsonian building, and replacing them with 
new ones, making necessary alterations and connections of steam-heat-
ing apparatus, and covering pipes -with fire-proof material, the expen-
ditures are as follows: Altenttion of pipes, etc., $121; purchase of two 
new boilers, $2,769; black pipe, etc., $48.47; making a total expendi-
ture of $2,938.47, and leaving on hand July 1, 1892, an unexpended 
balance of $Gl.53 to meet liabilities Rtill outstanding. 
The Museum is under obligation to CommodoTe Melvilie, u. s. Navy, 
Chief of the Bureau of St8am Engineering, Navy Department, who, in 
July~ 1891, at the request of tlle Acting Secretary, appointed a board 
of engineer officers to prepare specifications and examine bids for the 
new steam-heating apparatus. The Museum was thus enabled to profit 
by the skill and experience of Passed Assistant Engineer Baird and 
A ssistant Engineer Leopold, the officers designated to serve on this 
board. The practical working of the stc~am-heatiug app~ratus has 
since demonstrated the wisdom of the board in the preparation of the 
. test questions and specifications submitted to the bidders, and of the 
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Museum in its final approval of the proposal of tbe firm to which the 
work of putting in the new heating apparatus was intrusted. 
In addition to the work mentioned in the detailed list, much has been 
accomplished in the way of general repairs. The carpenter's shop has 
been extended to make room for two lathes; the storage shed south of 
the Smithsonian building has been enlarged and th,e roof t(nned; the 
old paint shop bas been reconstructed for use by the special ernployes 
detailed for service· in connection with tbe World's Columbian Expo-
sition; steam pipes have been furnished with casing; tbe old and worn-
out :fixtures connected with the plumbing of the Smithsonian building 
have been removed and replaced with new; much necessary repairing· 
has been done to the roofs of both buildings; skyUghts have been re-
paired, pa,inted, and glazed; windows have been glazed, painted, and 
furnished with weather strips; the walls in both buildings have been, 
to a considerable extent, painted and calcimined, and necessary repairs 
in general have been made within tbe means available for this purpose. 
By the laying of the asphalt walk on the west side of the Museum, 
and the consequent raising of the grade in that locality, it was found 
that the surface water, being _turned toward the wall of the building 
and having no way of. escape, frequently collected thereto the depth 
of several inches. Permission was accordingly asked of Col. Erust, U.S. 
Army, the Superintendent of Public Buildings an~ Grounds, to pro-
vide for the drainage of this area by the laying of a small sewer to be 
connected with the large one from the Smithsonian building. The re-
quired permit having· been issued, the work was done by the Museum 
force, with materials already available for this purpose. 
The buffaloes were removed from the shed south of the Smithsonian 
building to their new quarters in the Zoological Park on the 20th of 
July, 1891. The building thus vacated was immediately renovated 
and remodeled for the use of the painters. 
The number of requests for the use of the lecture hall by the scien-
tific societies of Washington and the country has not varied materi-
ally, the average being about two a month. In some parts of the year, 
however, the hall is required in this way much more frequently; so 
that its proper preparation as a room of public assembly becomes an 
item of considerable importance in connection with the work of the 
Museum force. The Geographic Society used the room for lectures on 
five different dates ju April, _ 1892, and in this month, as usual, the 
annual session of the National Academy was held here for four days, 
April 19 to 22. · At the time of the annual sessions of the various 
cieuti:fic association of the country; which an~ often held iu the hall 
of tbe Museum, it generally becomes necessary, as in the case of the 
Academy, to prepare and set apart some of the smaller rooms of the 
lmildiug al o for the meetings of the committees, a courtesy which is 
alwa cheerfully accorded. In addition to these me~tingR, held in 
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the lecture ball of the Museum~ the National Art .Association was 
gi veu permission to use the room in the Smithsonian building, known 
as the chapel, for an art exhibition during the two weeks beginning 
May 16, 1892. . 
It should also be mentioned that various scientific a~d educational 
associations avail themselves more· and more frequently of the privilege 
of using the oxyhydrogen lantern belonging to the Museum. for the 
purpose of illustrating their lectures, which, if not given in the lecture 
hall, are, as a rule, held at the Columbian University or the Cosmos 
Club. The lantern is always used under the direction of a skilled oper-
rafor connected with the Museum, and, except on occas10ns for which 
the use of the lecture ha,ll has been granted by the Regents of theinsti-
tutio·u for the Washington meetings of national scientific and edu-
cational societies, the expenses incurred for gas, etc., are paid by the 
society u·nder the direction of which the lecture is given. .Among the 
bodies which have availed themselves of the use of the lantern during 
this ye3!r are the A'ssociatfou of Agricultural Colleges, the .Association 
of Agricultural Chemists, the .American Association for the .Advance-
ment of Science, the Geological Society 9f .Auwrica, the International 
Geological Congress, the Philosophical Society, the Biological Society, 
the Ameriean Folk-Lore Society, the Cosmos Club, and the Corcoran 
School of Art: 
Iu compliance with the request of the. Department of State,- and in 
accordance with the act of Congress making an appropriation for the · 
purpose, prep?,ratio11s were begun in June, 1892, for an exhibit by . the 
National Museum at the Columbian Historical Exposition, to be held 
iu Madrid, in commemoration of the four hundredth anniversary of the 
discovery of .America. 
Preparations for the exhibit of the Museum at the World's Columbian 
Exposit.ion, commenced last year, have been prosecuted vigorously. 
As the act of Congress making the appropriation for this exhibit pro-
vides for no clerical service, the work of this nature required for the 
Exposition has been performed by the Museum force, often, of course, at 
the expense of service beyond the reg·ular departmental hours. While 
the necessity for extra work is always cheerfully complied with, it is 
but proper to put on record the fact that there_ exists a gradually in-
creasing need for a permanent addition to the clerical force. 
CORRESPONDENCE AND REPORTS. 
The work of this office continues under the direction of Mr. R. I. 
Geare. The force of assistants in July, 1891, consisted of 2 stenograph-
ers, 2 typewriters, 2 indexers, 1 accession clerk, 1 copyist, and 1 mes-
senger. During the yea,r the work increased considera_bly, and before 
the close of the year it had been found necessary to obtain tbe service§ 
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of an additional clerk. In May, 1802, the distribution .of Museum pub-
lications was added to the work ot the office, and in the months of May 
and June there were partially distributed Dr. W. L. Abbott's Catalogue 
of Ethnological Collections in the U. S. National Museum from Kili-
ma-njaro, East Africa (published in the Report of the National Museum 
for 1891), and a paper by Dr. G. Brown Goode, entitled Museums of the 
Future (published in the Report of the National Museum for 1890). 
During the year the routine work connected with the distribution of 
specimens has also been attended to in this office. The correspondence 
of the Museum (including the acknowledgment of gifts, loans, and ex-
changes, the preparation of reports upon material sent for examination, 
and replies to requests for technical information of all kinds), and the 
preparation, editing, and proof-reading of the Annual Report of the 
Museum, constitute the principal work of the ofp.ce. 
The routine work performed in the ca-se of each letter received is as 
follows: The date of its receipt at the Museum is stamped upon it, after 
which the proper reference is iudorsed upon it.* It is then charged to 
the person to whom it is referred, and inclosed in a wrapper, on which 
is written the name and address of the writer, the subject of the inquii-y, 
and the name of the person to whom it is referred. On its return from 
the referee a reply is prepared, which, with the original letter, is trans-
mitted to the Secretary, Assistant Secretary, or Curator-in-charge, for 
signature. It is then de tac bed, marked for filing, and a label is attached 
giving the name and address of the writer, the subject, and date of 
letter. The letters w!itten are copied in the current number of tlle . 
appropriate series of letter- books. All letters written are indexed in 
the letter-books, and also on cards prepared for the purpose. These 
cards are filed alphabetically, and thus, at a glance, the amount of cor-
respondence with any person 1 including the date of each letter, can be 
ascertained. A. cross-reference is also prepared under every name 
mentioned in each letter ~ritten, and filed alphabetically. · By this 
means a clew is often furnished to correspondence which it would other-
wise be difficult to find. 
A record is kept, in card-catalogue form, of all offers of specimens 
which are not at the time accepted, whether offered as gifts, loans, in 
exchange, or for sale. The possibility of bringing together in a mo-
ment an offers relating to material in a given department of the Museum, 
bas frequently proved very useful, and has saved many hours' work in 
examining the letter-files. 
*A large proportiou of the letters does not requir~ :1-'eforence, in whic4 Cl:!,EJe t he 
jµ~ep:p.edt~t~ stevs of tµe fOl.+\iille i:l,re omitt~d. 
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PREPARATION OF LABELS. 
During the year, 1,986 forms of labels were printed, as shown by the 
following table, 24 copies of each form being priuted: 
Department. 
Ethnology .............................. .... . . 
Minerals . ...... .... . ............ . ....... . ............... ... .... . .................. .. . ..... . 
Geology .......................................................................... _ ......... . 
Transportation and engineering ...................... . .................... .. ............. . 
Naval architecture .. , .............. .. -........ -- •. •. - . - •. • • -• - -- - -• • • • - • ..... -. • -.. - -... - .. 










BUILDINGS AND LABOR-POLICE -AND PUBLIC COMFORT. 
The report submitte·d by Mr. Henry Horan, superintendent of bnild• ~ 
ings, shows that the force of laborers and mechani~s has been busily 
employed under his supervision, assisted by lVIr. Charles A. Stemu·t. 
The following abstracts from his report indicate some of the principal 
items of work the force bas accomplished: 
1891. 
Jnly .-The buffaloes were removed from their quarters south of t~e Smithsonian 
Institution to the Zocilogioal Park, and the shed thus vacated was remodeled for use 
ai,;· a paiut shop. The Jackson sarcophagus was removed from the west hall oi the 
Museum, and placed on the parking north of the building . 
.A.ugust.-The animal pens south of the Smithsonian buildiug were removed . The 
Museum was opened to visitors on the evening of the 21st, and also of the 28th, on 
which occasions it wa,s lighted by electricity. 
Septernber.-The American Pomological Association held a fruit exhibition in the 
northeast court from the 18th to the 25th, inclusive. The Japanese house, wliich 
has been in storage for some months, was set up in the west hall. 
October.-The W(?rk of reconstructing the wall-cases on the west side of the north 
hall was completed. The remainder of the living animals were removed to the 
Zoological Park on the 24th. 
Novetnber.-The laborers were employed in removing the exhibition cases prepara-
tory to the work of' tearing up the floors in the west-south and north-west ra~ges, 
for the purpose of laying granolithic pavements. Two heavy slabs of gran'ite and 
sandstone were fastened to the wall in the west-south range. The work of putting 
_ in place the new boilers for t,he Smitl:isonian buildin~ was commeuced on the 23d . 
. December.-The west end of the Smithsonian building was kalsomined and painted. 
The cases were removed from the lecture hall, and the room was prepared for th1:1 
meetings of the American Forestry Association, the American Historical Association, 
and the American Geographic Association. Granolitbic pavements were laid in the 
tank room, the photographic laboratory, and the north.east court, involving a large 
amount of work by the laborers _in removing cases and cleaning. 
- 1892. 
Jamiary.-Both buildings were suitably draped in respect to the memory of Gen. 
M. C. Meigs, a Regent of the Smithsonia,u Institution, who died January 2, The 
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work of preparation of floors, prelimil).ary to the laying of new pavements by the con-
tractors, was continued during January and February. 
Fe.br-uary.-Shelves were placed at the west entrance, in order to provide storage 
:room for the property clerk. The wall-case on the south side of the northhaU waij 
altered. 
March.-A large number of exhibition cases were cleaned, the locks overhauled, 
and the doors eased. The preparation of the lecture-hall for meetings and lectures 
reqnired the attention of the laoorers several times during the mont h. It was found 
that the weight of the exhibition cases rendered the oird gallery in t h e Smithsonian 
building unsafe, and some of the cases were accordingly removed . 
.April.-An electric light was hung at the east entrnnce of the Museum. Skilled 
laborers were engaged in repairing the tiling around the ouildiug. Repairs were 
ma,de in the chapel of the Smithsonian ouildiug. 
May.-The boiler room in the Smithsonian building was thoroughly cleaned and 
whitewashed, and new window frames were placed in the coral hall. The chapel 
was prepared for an exhibit by the National Art Association. An electric alarm was 
placed in the Joseph Francis case, for the purpose of protecting the collection. 
Sewer traps were placed at the foot of the steps at the n?rthwest entrance of the 
Museum and in front of the door t,o the World's Fair carpenter-shop, the work being 
done by Museum laoorers. An addition was made to the south end of th e_Museum 
carpenter-shop, to provide room for two lathes. 
J ·une.-A number of exhibition cases were brought from storage in the Armory 
building and prepared for shipment to the Madrid Exposition. The large lathe 
was removed from the engine room to the ca,rpenter shop. The shed at t he west 
end of the Smithsonian building was extended to provide room for th e storage of 
cases, etc. The work on the new return pipes of the Smithsonian building was com-
pleted on the 17th instant, so far as it was possiule to carry them this fiscal year. A 
concrete walk was laid in the area at the south door of the Smithsonian, t he work 
being done by laborers from the Museum force. · Extensive repairs were made in tlie 
public-comfort rooms. 
THE WORK OF 'l'HE MUSEUM PRE·P ARATORS, 
TAXIDERMISTS. 
The force of taxidermists, under the charge of Mr. ·wmiam Palmer, 
has been ·engaged, the greater part of the time, in the preparat ion of an 
exhibit for the World's Columbian Exposition. The entire exhibition 
series of mammals has been examined and cleaned, and a number of 
mounted specimens have been repaired and placed upon new stands. 
The skins in pickle have been overhauled. The total number of skins 
received from all sources during the year is 492. Of this 1mmber 368. 
have been worked up. The total num her of skins on band at the enq of 
the year is 452. For the World's Fair exhibit,.181 1namm~Is 4ave beel). 
mounted and finished, including 6 Rocky J\{ountain sheep, 5 ~ ewfonnq.~ 
land ca,ribou, 3 Alaskan cariboµ, 3 Arizqqa deer, 4 arm~diJlq&, 5 badg~ 
ers, 8 Californian sea lionf3, a ma,Je walpu~, from Walrus IsJanq, Bering 
Sea, and an Afric~n crocodile. A series of ~xperiments h~ye been suc-
ce fully inade with a view to preparing a composition for making casts 
of reptiles. · Experiments, with good results have also been n:iade in ' ., 
pre erving leaves anµ plants fq!' g§~ tl,S accessori~s in grqups of ani: 
ma,l . - - . 
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USTEOLOGlCAL Pl{EPAR.\TOR. . . 
r:r11e greater part of the time of Mr. F. A. Lucas, the osteologica1 
preparator, has been devoted to matters other than those pertaining 
directly to his department. Important work has, however, been ac-
complished in the preparation of skulls and skeletons for the study 
~eries. Several weeks were spent in the preparation of the skeleton 
of a young•sperm whale. A summary of the work accomplh,hed is 
given in the following table: 
! Man1111al,;. Hir<ls:_
1 
Re~til~sJ J<'ish~~ .. Total. 
I 
Rereh·ct' i.11 the fl esb : 
En tires keletons ....... .... ........ . 7 ! 17 10 : 86 
I 
Skulls .........................•.......... · . ... ·····•· ···· 1···· ····· ······ ···1········· · 






Entire skeleton::<............................ H 1 
Slrnlls . .. . ................................... : 376 9 , 
Iurnmplete skeletons . . ..... .... : · .......... ·1 14 13 1 
101 
28 
;\!01111tetl: . I . 
~:I::~~~·~-;.;"f ••~ ::.::•••·•••••··•c :••. ;05 I ·••:•;::1. _: ·,:·i - I::;- .:: 
In audition, 8G speeimenA ofvertebrate fossils were cleaned, 2~fmolds 
aud 25 casts of invertebrates ,vere made, and o anatomical models were 
mounted. 
PHOTO(rRAPl:[ER. 
Nfr. 'r. W. Smillie, the photographer, reports that he has made 295 
negatives during the year, as follows: 
}:thnology ..................... _ . .... -........ : ...•........... _ ................ · 45 
1\Ia1n1nals ............... _. - ... .. ... ........... .... .. .. .. :. . . . . . . . . . . . . . . . . . . . . 46 
( leology .. ·. - ...... '. .......... - .. . · ............................... ·. . . . .. . . . . . . . . . 54-
Prehistortc anthropology ................ · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
)Iiscellaneo~s. - ... - _ .......... : . _ .. - ....................................... _.. 130 
There have a~so been made 1,G56 silver pri11ts, as .shown by the fol-
lowing table: · 
Ethnology.: ............. ~ ........ ." ............................ ·- .............. 770 
:ivia1nn1als ............. _ ..... · ... __ . : ....... _ .... : .. · .. ..... ......... _ ....... ~. . . 64 
Geo logy .. - .......... . - ... _ .... _ ................. _ ..... _ . . . . . . . . . . . . . . . . . . . . . . 333 
Prehistoric anthropolog·y. _ .......... , ...... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Miscellaneous ......... _ ................ . ............... __ . . . . . . . . . . . . . . . . . . . . . 460 
In addition, 181 cyanotypes. and 36 lantern slides were made. For 
tl1e U. S. Fish Commission there were prepared 719 silver prints, 389 
cyauotypcs, arnl 3,> negatives. For this work the Commission fnrnishe·s 
tlle necessary ma,terial and au assistant to aid the photographer. 
H. Mis. 114, pt. 2--5 
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COLORIST. 
Mr. A . Zeno Shindler has been engaged iu paint ing life-size casts fo 
the Depa trnent of Ethnology, including among others the figure of 
Una Indian, a group of .ii ve Kiowa children at play, an Eskimo woma 
at play, an Eskimo woman and child, Sitting· Bull, aud a Labrad 
· woman and child. Mr. Shindler has also continue d the work of paint 
iug in oil representations of the va11 ious races of man, and has made 
copy from a photograph of a painting of Pocahontas, dated 16~6. 
G.-ACCESSIONS. 
The number of accessions received during the year is 1,357* (acces-
sions Nos. 24528 to 25884, inclusive), These accessious embraced 
228,249t specimens, giving an average of abou_t 168 specimens to each 
accession. This increase over the number of accessions received last 
year, as shown in the foot-note, is the more conspicuous, as no effort 
has been made to invite contributions on account of la~k of space for 
exhibition or storage. A fa,rge proportion of the specimens received 
will, for this reason, have to remain in the boxes in which they were 
shipped to the Museum. 
A tabulated statement, showing the number of accessions to the 
Museum annually since 1881 (the first year of occupaucy of the Museum 





1881. ........ - - - -.. - - - - - - - - - -- - - - - - - - - - - - - - - - . - - . - - - - - - - - - ... - - - . - . . . . . . . 9890- 11000 
188.2 ........ - - - - . - - - - - . - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - ...... - . - - . . . . 11001-12500 
1883 ..... . . - - .. - - - - - - - - -- -- - · - - - - -- - - - - - - -- - . - - - - - - - . - - - - - . - - . - . . . . . . . . . . . 12501-13900 
J884 .... - - . - - - - - - - - - - -·_ - · - - - - - - - - - - - - - - - - -- - - - - - - - - - - - . - - - . . . . . . . . . . . . . . . . 13901-15550 
1885 (,fanuary to .June). - - - - - - . - - - - ..... - . - ............ '................... 15551- 16208 
1886. - . - .. - - - · - - - - - · - - - - - · · - - - - - · - - - - - - - - - - - - - - - - -- - - - . - - - - - . .. . . . . . . . . . . . 16209- 17704 
1887 - - - -- - - · - - - - · - -. - - · - - -' - · · ·. - • · · · - · · - - - · - - - - - - - - : - - - - . - - - . - . - - - . - . . . . . . . . 17705-19350 
1888 -- - - -_. - - - - · ·. - - · · - - - - - - - - · - - · · · - -- - : - - - · - - - - - - -- -- - . - - - . . . . . . . . . . . . . . . . 19351-20831 
1889 . - - -· - · · - - - - - - - - - · · · · · - - · · - - - - · - · - - · - - - - - - - - - -. - - -- - - . - - . . . . . . . . . . . . . . 20832-22178 . 
1890. - - -· - - - · · - · · · · · · - · - · · - - · - - - - - - - - · · - - · · - · - - - - · - - - - - - -. - - - . . . . . . . . . . . . . 22179-23340· 
1891. - - - - - - · - - - - - - · · · - · · · - - · - - - · - · - - -- - - - · · - · · - - - - -- : - - -. - .. - . . . . . . . . . . . . . 23341-24527 
l802 .. - .. - - -- - - .. , , .. - , , - , - - - - , - , - - - - - - -- - - . - ~ - -- - . . . . . . . . . . . . . . . . . . . . . . . . 24528-25884 
















Ql<~OGR,\PHIC.4-~ riEVlEW OF <rm~ MORE I~PQE,TA,NT .i\.OC]lSSlONS. 
AFRlCA:, 
CENTRAL APRICA. 
· l1'rom the Department of State, through Hon. James G. Blaine, SeG-
retary, was received a collection of butterflies; a specimen of Selagi-
nella; the pappus of a seed, collected by Mr. J . H. Cao.-1p in Centr~l 
A friea, and four photographs of nativeR of West Africa,. 
n iucrea e of 170 over the number of accessions received la8t vear. 
n increa e of 94,639 over "\ilie number of specimens received la;t re::i-:r, 
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l •~AST AFRICA. 
From Dr. Cyrus Adler, National Museum, were received manuscripts, 
parts of costumes, weapons, and instruments from Egypt. Dr. Adler 
also deposited a Soudanese girdle, worn by women, and a camel driver's 
coat from the Upper Nile region. 
Mr. William Astor Chanler, of New York City, presented two mounted 
giraffe heads (male and female). 
Mr. C. B. Cory, Boston, Mass., transmitted in exchange a skin of 
crocodile bird (Pluvmiius wgyptiacus). 
From Dr. James Grant~Bey, Cairo, were received t,1io Arab glass-
lamps. 
NORTH AFRICA. 
Mr. C. F. A11cey, Boµ;lmri, Algeria, transmitted iu exchange several 
Hpecimeus of rate African shells. 
From the Royal Zoological Museum, Florence, Italy, through Prof. 
HenryGiglioli, director, were received in exchange archtBological objects 
from northern Africa. 
SOUTH AFRICA, 
Mr. A. L. Bahcock, Sherborn, Mass., transmitted, in exchange, three 
species of South African coleoptera. 
WEST AFRICA. 
Mr. R.R. Gurley, U.S. Fish Commission, presented a hammock. 
Seven i,;-pecimens, representing four species of birds' skins froni An-
gola, were collected for the National Museum and transmitted by 
Messrs. W. H. and A.H. Brown. 
From Rev. A. C. Good, Amer:ican mission, Gaboon, was obtained by 
purchase a collection of ethnological objects relating to the life and 
manners of the Fang tribe, and a number of musical instruments. 
AMERICA. 
NOR'l'H AMERJCA. 
From the Department of Agriculture, through Prof. C, V. Riley, 
entomologist, were received species of coleoptera uew to the comic-
tion; also specirne11S of North American coleoptera, collected by D. W. 
Coquillet, · 
From P11of. L. Brnner, Lincoln, Nebr,, through Prof. Riley, were · 
received specimens of coleoptera, and four types of ~ new ortboptera. 
From Dr, William Eiohhoff, Strasburg·, Germany, were. received in 
exchange, 1ypica,l specimens representing 100 species of :North Ameri, 
can and e~otic Scolytiche, new to tlie collection, 
From the U. S, Fish Commission, through Ool. McDonald, commis-
sioner w~s received a collectiou of crustaceans obtained by the Fish 
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Commission vessels on the Atlantic coast, and also crustaceans chie 
from the North Pacific Ocean, collected during the cruises of t 
steamer Albatross for the past four or five years. 
From Mr. "Wil liam J. Fox, Academy of Natural Sciences, Phil 
phia, through Prof. Riley, were received in exchange specimens 
North American aculea te hymenoptera., most of which are new tot 
collection. 
HRlTlSH A:\IERICA. 
Br-iti:,;h Ool'l.tmbia.-From Mr. Ashdown Green, Victoria, was receiv 
a flue specimen of Ohirolophus polyactocephal·us. 
From Mr. H. MacFarlane, Cumberland House, Saskatchewan, we 
· received birds' nests, skins aud eggs, collection of ·fossil resin, and s · 
of a, marmot (Arcto'rnys m,ona.x:). 
From Dr. Karl Rominger, Ann Arbor, Mich., were received 1 
specimens of Middle Cambrian fossils. from Mount Stephen . 
Mr. Fra11k Russell, Iowa City, Iowa, presented eight fossil shells. 
Mr. Walter D. Wilcox, New Haven, Corm., presented valuable spec 
mens of Middle Cambrian carboniferom, fossils from Mount Stephen. 
Labrador.~From 'the Dep~rtment of Agriculture were received 
gray seals. 
Neicj'ounclland.~From Col. Cecil Clay, Department of Justice, we 
· ol>tainecl by purchase 5 specimens of woodland ·cadbou. 
CENTRAL AMERICA. 
British Hondur-as.-From the Royal · Zoological Museum, Florene 
Italy, through Prof. Henry Gig'lioli, director, were received archreolog 
ical OQjects from British Honduras. 
Costa Rica.-]'rom the National Museum, San Jose, were receive 
birds' skins, and, through Mr. George K. Cherrie, ·were received trpe 
Hpecimens of JJ1.ionecte:s smnischistaceits, sp. nov., and Ornithion pusill,um 
:sitbfla.ivmn. 
lVIr. Gustave Michaud, San Jose, through Prof. C. V. Riley, United 
States entomologist, Department of Agriculture, transmitted specimens 
representing various orders of insects. 
Yucatan.-Capt. UharleH E. Bendire, U. S. Army, honorary curator 
of birch;' eggs, National Museum, presented a set of eggs of Tantalus 
loculator. · 
From the T7. S. Fh;h Oounuj:.-;sion, through Col. J.\foDouald, conrniis-
,'ioner, were 1·eceived shells and alcobo]ic specimens of lizards from 
Cozumel Island, off tile coast of Yuca,tau, collected i11 1885. 
;\'IEX1Cd. 
apt. John 0. Bourke, ( . S . .Army, presented a collection of Gml,(la-
ln_jara pottery, au<l <lepo ite<l Holes of the '' guarachj," or :;andals, uHed 
l>y the Mexican foot- oldi r · along the Rio Grande; throwing-stick aud 
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lJird-spear, anrl specimen:-, of folk-medicine of the Lower Graude Val-
"J.ey. 
Mr. Britton Davis, Corra.litos, U1lilrna1ma, tra,11Rmitted a specimen of 
-the rare snake, Heterodon kennerlyi . 
. Prof. A. Duges, Gnanajuato, sent the skin of an orange-crowned 
warbler (Helminthophila, celata). 
From Dr._ A. E. Foote, of Philadelphia, Pa.,.were obtained by purchase 
2 specimens of calcite froJn Guanajuato. 
Mr. W. J. McGee; 1 . S. Geological Survey, transmitted silver· ores. 
From Dr. C. H. White, U. S. Navy, were received miRcellaneous 
insects from Acapulco. 
Mr. P. L. Jony collected for the MuReum in northern Mexico very 
interestiJ1g and valuable specimens. A full l'eport upon these will be 
found in the accesRion liF<t, Section v . 
l"XITED STATI<: S. 
Alabam((,.-Messrs. Ularence and Samuel E. Varce, Brownsville, pre-
sented a specimen of living alder-blight, Pemphi{/'lts tesselatus Fitch. 
Alaska,.-Dr. Frank Baker, acting manager of tbe National Zoological 
Park, transmitted to the Museum an Arctic fox and a specimen of 
aguti, a day old. The fox was obtained from St. George Island by 
Dr. 0. Hart Merriam, Department of Agriculture. 
From the U. S. Fish Commission, through Col. McDonald, commis-
sioner, were received birds' skins and eggs, collected. by C.H. Townsend, 
and plaHts obtained during the cruise of the steamer Albatross in 1889 
and 1890. · · 
Maj. J. W. Powell, Director of the U.S. Geological Survey, transferred 
to the Museum two pairs of snow-shoes, collected by Mr. I. C. Russell, 
from Charley's Village, Yukon River. · · 
Mr. Chase Littlejohn, Redwood · City, Cal., presented eggs of the 
rare Steller's duck (.E·niconettct stelleri), from the mouth of the Yukon 
River. · 
Mr. L 9. Russell, U . S. Geological Sul"vey, transmitted a collection of 
Eskimo ivory carvings, dishes, and other ethnologfoal objects from the 
Upper Yukon River. 
Arizona.-From the Department of Agriculture was received a 
highly interesting collection ·of fresh-water shells from various locali-
ties in Arizona, principally in the vicinity of Death Valley; 
From Mr. George A. Allen, U. S. Indian agent, Colorado River 
Agency, Parker, were received specimens of Pepsis .formosa Say and 
Sphrerophthalma creiisa Cress; skins of two rare bats, Macrotus califor• 
nicus and Molossus caUfornicits Merriam. 
From Dr. A. E. Foote, Philadelphia, Pa., were obtained by pur-
chase specimens of meteoric iron and the same material altered to limo-
nite, from Oafion Diablo. 
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Mr . .P. L. Jouy collected for the :Natioual Musemn some valuable 
reptiles, a full report npon ·which will be found i 11 the ~wcessfon list, 
Section v. 
Mr. George P. Merrill, U. S. National Museum, presented specimens 
of Asida sordida, Lee., the only insect fonud 011 the plains about Canon 
Diablo. 
Mr. Cosmos Mindeleff, U. S. Bureau of Ethnology, presented speci-
mens of calcite pseudomorph after glauberite. 
Dr. Timothy B. ·. Wilcox, U. S. Army, transmitted a valuable and 
interesting collection of reptiles and a living specimen- of horned 
toad. 
Arkansas.-Dr. W. P. Jenney, U. S. Geological Survey, transmitted 
two specimens of cadmaniferous smithsonite from Morning Star Mine, 
Marion County, aud specimens of oreR. 
Oalifornia,.-From the Department of Agriculture wa:s received a col-
lection of fresh-water shells from Death Valley. 
From the Department of Agrfoulture, through Prof. C. V. Riley, 
entomologist, were received specimens of Californian orthoptera, col-
lected by D. W. Coquillet; specimens representing · species of rare 
coleoptera, collected by D. W. Uoquillet in San Diego and Los Angeles 
counties; specimens of Californian coleoptera, lepidoptera, hymen• 
optera, hemoptera, and diptera, also collected by Mr. Coquillet, and 
specimens of insects collected by Mr. A. Koebele, of the Death Valley 
Expedition. 
Mr. L. Belding, Stockton, presented birds' skins, arid the head , 1Ving, 
and foot of a blue goose, Chen cmru,lescens. 
The Hon. W. W. Bowers, House of Representatives, presented a 
block of pure pig-iron, and a specimen of tin ore from the Temescal 
Tin Mine, South Riverside, San Bernardino County. 
From the Fish Commission, through Col. McDonald, commissioner, 
was transmitted the skin of a coast fox, Orocyon virginia,nus littoralis 
from Santa Rosa Island, collected by Mr. Charles Townsend, of the 
Fish Commission steamer Alba,tross. 
Mr. L . L. Frost, Susanville, presented a collection of archreological 
o°Qjects, and a polished stone object supposed to be a charm-stone. 
Maj . J . W.Powell, director of the U. S. G':ological Survey, transferred 
to the Museum 34 specimem; of radiated brown tourmaline from Colfax, 
Nevada County, collected by Mr. W . Lindgren. 
Dr. W. P. ,Jenney, U. S. Geological Survey, presented a specimen of 
rubellite. 
Mis· Annie B . .Picher, Pasadena, presented photographs of Padre 
erra, a Mexican drawn-work maker; Father Serra's stirrup (Indian 
wood-carving), and a piece of drawn-work showing the" Little Jesus" 
~~ . 
Lieut. Charle Pond, U. S. avy, Mare Island, sent a Rphinx-inoth 
( merinthits optlrnlmi ·us Bel.). 
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Ovlorado.~From Mr. rr. Chariton; Deuver, were received three teeth 
of extinct llama (Auchen·ia hesterna). _ - _ 
From Mr. Thomas IL Jackson, West Chest.er; Pa,; was · obtained, by 
purchase; a set of eggs of the white-tailed ptarmigan (Lagopiis leit-
curus) . . . . 
Mr. W.W. Jones, Silver Cliff, presented specimens of cettissite and 
nadorite with cerussite. 
From Mr. S. Ward Loper, U. S. Ge.ological Survey, were received 
specimens of banded jasper from Calion City. 
Dr. \Villiam L. Ralph, Utica, N. Y., presented two skins of saw-whet 
owl (N yctala accidica), a flammulated screech owl (Megascops flammeo-
liis), and a woodpecker (Dryobcites viilosus hyloscop_us). . 
Maj. J. W. Powell, director of the U. S. Geological Survey, transferred 
to the Mnseum minerals and rock showing siickensides, collected by 
Prof. S. L. Penfield. 
Oonnecticut.-Mr. S. Ward Loper, U. S. Geological Survey, presented 
a specimen of augite rock from East Rock, and sent iu exchange two 
slabs of shale with rain-prints from Durham. 
From Prof. William North Rice, Wesleyan University, :Middletown, 
were received·rocks and ores in exchange. 
The Singer Manufacturing Company, Hartford, transmitted an old-
style Singer sewing machine, and one of the latest styie of manuf'ac-
ture. 
District of Oolumbia,.-Mrs. S. S. Cox deposited the memorial vase 
presented to her by the members of the Life-Saving Service of the 
United States in commemoratiqn of the f?ervices o! the late S. S. Cox. 
F rom Mr. H. W. Herishaw, Bureau of Ethnology, was received a fine 
set of mounted herbarium plants, representing the fauna Quercus, 
Aster, and Solida,qo, forming a very complete and valuable addition to 
the collection. · 
From Gen. M. 0. Meigs, through his executors, Montgomery Meigs 
and Mary l\L Taylor, were reMived m~dals~ bronzes, and other histori-
cal relics. A full descriptior~ will be found in the accession list, Sec-
tion v. A revolving rifle of very early pattern; invented about 1835, 
made at Rochester, by Billinghurst, seven colored sketches, and twenty-
three pencil sketches bad been previously transmitted by General 
Meigs. · . 
Dr. R. W. Shufeldt, U. S. Army, Takoma Park, transmitted a model 
of a fossil bir.d, Archmopteryx macrMra, from Sole~hofen, Bavaria. 
Mr. Charles W. Richmond, of the Department of Agriculture, trans-
mitted 3,000 birds' skins. 
Florid~.-The Florida Phosphate Company, Phosphoria, transmitted 
samples of phosphate rock from various counties. 
From Dr. E. M. Hale, Chicago, Ill, Wl:'!,S received a snake, Os~eola 
elapsoiiJ,ea. 
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Mr. Alexander Lynch, Presi<l.eut of the Bloomfiel<l Kaolin and Phos-
phate ""Wo1'ks, Gaiuesville, sent specimens of kao1i11. 
From Dr. William L. Ralph, Utica, N. Y., was received a mounted 
wolf, Ganis lep11.s griseoalb1ts. 
From Mr. De Witt Webb, St. Augustine, were received -archooologi-
cal objects from shell--rnonnds. 
Mr. George \i\rebster, Lake Hele11, tra.rn:.mitterl specimens ofland and 
fresh-water shells. 
Georgia.-Mr. J. C. Hatt-, Union Point, through Mr. J. L: Black, 
Blacksburg, S. C., transmitted specimens of magnetic ores from the 
line of Greeu County. 
From the U.S. Geological Survey, throng-Ii Ma!i• ,T. ,v. Powell, director, 
were received specimens of minerals. 
Idaho.-Maj. J. ,v. Powell, director of the U. S. Geological Survey, 
transferred to tbe ..:.. ational Museum minerals collected by Dr. W. H. 
Melville in Mu1lan. 
Illinois.-Mr. 0. Chanute, Chicago, presented a eollection of antique 
patterns of rail-sections, maps, and other. objects. 
India,n Territory.-Mr. ,v. H. Holmes, U.S. Geological Survey, trans-
mitted 3 rude implements of nov:-1,culite from an ancient Indian quarry. 
Ind.iana.-Mr. Fred~rick 9. Test, U. S. National Museum, presented 
reptiles and batracbians. 
From Mr. Benjamin Vail, \Vashington, D. C., was received a trilobite 
found 3 miles west of Aurora. 
Kansas.-M~j. J. ,v. Powell, director of the U.S. Geological Survey, 
transferred to the Museum specimens of minerals from Galena, col-
lected by Dr. W. P. Jenney. 
Kentucky.-From the U. S. Geological S~rvey, through Maj. J. W. 
Powell, director, was received a specimen of chalcedony . 
. Louis·iana.-Mr. T. Wayland Vaughn, Mt. Lebanon, Bienville Parish, 
presented fresh-water shells representing 11 species. 
Maine.-From the Forest and Stream Publishing Company, 'New York 
City, was received the head and tail of' an Atlantic salmon ( Salrno 
salar) from the mouth of the CabbassacontiQ River, sent by Mr. John 
T. Richards, Gardiner, Me. 
From Dr. A. C. Hamlin, Bangor, were received in exchange 10 cut 
specimens of tourmaline and 19 samples of red and green tourmaline. 
Dr. W. P. Jenney, U. S. Geological Survey, transmitted a specimen 
of kyanite from ·windham . 
. Jlfa-ryland.-From Mr. James E. Benedict, National Museum, were 
received. specimens of Gelasinins wma:c. 
From the Life-Saving Service, Treasury Department, was received a 
,·keletou of Physeter mcwrocephafos juv., from Green Run Inlet Life-
aving Station, collected. by Capt. J. J. Dunton, keeper; als~ a rare 
specimen of fosRil nab, ~ea-horRer-; and specimens of qnartz obtained 
in the . ·amc mamier. · ' 
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From Mr. L; G. Eakins, of the Ueological Survey, wa1:, recejved a 
specimen of native gold. in <J.Uartz from Potomac Mine, Montgomery. 
Mr. C. W. Richmond transmitted a marsh hawk ( Cjrcits hudsonius), 
and a long-eared owl (Asio 1cilson'ian11s). 
Massachiisetts.-Prof. William North Rice, vVesleyan University, 
· Middletown, Conn., transmitted rock and ores in exchange. 
"ftfichigctn.-Mrs. M. L. Narrin, Goodrich, transmitted Rpecimens of 
serpentine quart½ite. · 
Mr. George 1V. vVebster, Lake Helen, Fla., sent!) species ofland and 
fresh-water shell~. . 
Minnesota.-From · the Burean of Ethnology, through M~j. J; W. 
Powell, director, was received a, collecti~n of birch-bark scrolls avd 
mnemonic Hongs, obtained by Dr. vV. J. Hoffman during the years 
1887-'88, '89 and '90, relating to the ritual of the Society of Shamans, 
usually designrrted the" Grand l\Iedicine Society.'' 
Missouri.-From the U. S. Geologica,l Survey, _through Maj. J. Vl. 
Powell, director, were :i;eceived minerals rollected by Dr. vY. P. ,Jenney, 
in Aurora, J·oplin and Sherwood. 
Montana,.-From Prof. B. W. Evermam1, of the U. S. Fish Commis-
sion, were received two specimens of Annbrus simplex Hald., collected 
at Missoula. 
From the Fish Commission, through Col. Marshall McDonald, com-
missioner, was received a collection of reptiles aud batrachians collected 
. by the Commission in 1891, and specimens of ti.shes, including a new 
species, collected during the summer of 1891, by a Fish Commission 
party under the direction of Prof. B .. W. Evermann. 
Mr. C. H. Hand,. of Butte, transmittea through Messrs. Packard and 
Melville, of the U. S. Geological Survey, a specimen of granite witb 
11ative copper oxide, from Rice's Addition Mine. 
From Prof. A. D. Meeds, University of Minnesota, Minneapolis, was 
received an exceedingly fine slab of stone from the Fort Union Group 
of southern Montana, beariD:,g the impression of eight fossil leaves, 
among them a Pop,uliis, new to science. · 
Mr. R. S. Williams, Great Falls, transmitted the nest and four eggs 
of Geothlypis macgillivrclyi, and nest and three eggs of Empfrlonax fla-
vi1,entris, both of which are rare and valuable species. 
Nevacla,.-From Mr. Walter F. Webb, Geneva, N. Y., were received 
15 eggs (,5 sets) of Larus Oalifornicus from Pyramid Lake. 
Nebraslca.-Pi·of. Robert Hay, of Kansas, sent a block of standstone· 
from the sandstone dyke in northeast Nebraska. · • 
Maj. Powell, director of the U. S. Geological Survey, transferred to 
the Museum, the tooth of a specimen of Petalodus destructor, a carbon-
iferous selachian, collected by Mr. David A. Harrah. 
New Hampshire.-From Mr. H.P. Sharpless, Boston, Mass., were 
received two specimens of columbite from Wakefield. 
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Jfe1<· Jllle.xico.-Mr. George H. Thwaites, of Socorro, presented three 
fine specimei1s of lepidodendron. 
Neu, Jersey.-Froin Mr. W. G. Binney, of Blulington, were received 
photographs of the teeth of mollusks, the original drawings of shells, 
slugs, and cuts of shells used in various publications on land-shells. 
These constitute a valuable donation. 
New Yorlc.-From Mr. Park Bepjam±n, New York City, was received 
the original application of J c~se Ramsden, dated December 2, 1775, for 
a patent in England, written and signed by himself, for an astronomical 
equatorial instrument. 
Mr. E. H. Chapin, Baltimore, Md., transmitted a trilobite, Pkacops 
rcina, from the Hamilton group. 
From Mr. F. L. Church, Shusha, was obtained, by purchase, a six-
legged frog. 
From Prof. Thomas Egleston, of the School of Mines, Columbia Col-
lege, New York City, were received in exchange minerals from various 
localities. 
From Messrs. Otis and -Gorsline, Rochester, through Prof. H. L. Fair-
child, were received specimens of well-drillings from a deep well at 
Rochester. 
Dr. William L. Ralph, Utica, presented a magnificent collection of 
birds' eggs, containing 1,630 specimens, representing 444 sets and 194 
species, several of which are new to the Museum, and also 100 birds' 
nests. 
Prof. William North Rice, Wesleyan University, Middletown, Conn., 
transmitted rocks and ores in ex.change. 
Mr. C. D. Walcott, U. S. Geological Survey, presep.ted four specimens 
of calcite from Smith's Basin, Washington County. 
From the Williamsburgh Scientific Society, Brooklyn, was received 
fossil rock found in the Catskill Mountains, at High Falls, Greene 
County. 
North Oarolina.-From H. A. Lindsey, Asheville, was obtained by 
purchase a specimen of fergusonite from Madison County. 
The MorgantqnLand Improvement Company, Morganton, transmitted 
a specimen of almandite and specimens of corundum altering to dam-
ourite from Burke County, and corundum from Yancey, collected by 
Mr. W. S. Yeates, of the National Museum. 
From Dr. Hugh M. Smith, U. S. Fish Commission, were received 
7 speciJl}ens of Acris gryllu,s from Plymouth. 
From the U. S. ·Geological Snl'vey, through Maj .. J. W. Powell, 
director, were received 4:6 specimens of minerals. · 
Mr. W. 8. Yeates, . S. National Museum, presented an· Indian ban-
uer-stone from near Zirconia. 
North Dalcota.-From Mr . 1ary 0. Collins were received cretacflo11s 
fo,,. il from the Montana formation. 
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Olclahonut Territory.-Fto111 1tev. T. R. Voth, Darlitlgtou, was ob-
tained, by punhase, a tomahawk pipe. 
Ohio.-Mr. William H. l\foGinniss, Youugstowu_, presented 116 crys-
tals of selenite from Ellsworth, Malloning Conn.ty. 
Oregon.-From Dr. C. T. Cooke were received 2 skins of Steller's jay 
( Oyanocitta stelleri), a1id a handsome nest of the same species, new to 
the collection. · 
Pennsylvania.-From Mr. R. D. Lacoe, of Pittston, was received the 
first installment of his collection of fossil plants (known as the Lacoe 
collection), presented by him to the National Museum. 
The Pennsylvania Railroad Company, through Mr. Joseph T. Rich-
ards, assistant chief engineer, transmitted a plaster cast of a bronze 
table for the Bordentown monument, to mark the first piece of track 
laid in the State of New J er:.-;ey, and also to commemorate the sixtieth 
anniversary of the first movement by steam in New Jersey. 
From Mr. Edward S. Thompson, Thompsontown, were received 4:08 
archrnological objects found along the ,Juniata River between Thomp-
sontown and Port Royal. 
Titus Ulke, Washington, D. C., presented rare specimens of coleop-
tera collected at Blue Ridge Summit. 
From the U. S. Geological Survey, through Maj. J. W. Powell, 
Director, was received a specimen of wavellite from Steamboat Springs, 
Chester County. 
Rhode Island.-From Mr. George A. Lewis, Wickford, was received 
an American eider ( S01nateria dresseri) in the flesh. 
South Oarolina.-From the Wagner Free Institute of Science, Phila-
delphia, through Mr. Joseph Willcox, was received a collection of plio-
cene fossils from the Waccamaw River. 
South Da,kota.-Mr. John H. Ainiey, Rapid City, transmitted speci-
men of hornblendic schist, showing free old, from the Cross Mine, 
Pennington County. , 
From Mr. J. H. Caton, Rosebud Agency, was received a fossil turtle, 
Stylmnys nebrascensis, from Bad Lands, and impure opal from the same 
locality. 
• From the Museum of Comparative Zoology, Cambridge, Mass., were 
received in exchange two lizards, collected by Prof. S. Garman. 
Texas.-From Pr9f. H. P. A.ttwater, Rockport, was received a set of 
eggs of Otocoris alpestris gira,rndi (new to the collection) and eggs of 
Oa,rdinalis cardinaUs and 1ltfimus polyglottiis, selected to show extremes 
in size and coloration, and forming a very interesting series. 
From the Department of Agri<mlture, through Prof. C. V. Riley, 
were received 200 specimens of various orders of insects, collected by 
Mr. C. G. Schaupp. 
Mr. L. G. Eakins, U. S. Geological Survey, presented gadolinite from 
Llauo County. · 
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I 'criuont.-Mr. < \ D. vValeott, U. S. Geological Survey, tra11 srnitted 
specimens of contorted slate from Rutland Comity: 
Virginia.-From the Bureau of Ethnology, through JVIaJ . J . W . Powell, 
Director, was receiYed a collection of arcbmological objects from a mound 
in Rockingham Count,y. 
Mr. Walter Moreland, Washington, D. C.,sent a specimen of L arimus 
fascintus, rarely found on our Atlantic coast. 'l'his is th~ second speci-
men so far recorded from Cllesapeake Bay. 
1Va8hington.-Robert_ Intram, e:-;q., of Uhenoweth, presellted a speci-
men of centiped ( Oltom((fobius r1tber), a species :now occurring in the East, 
and a specimen of rnilleped, new to science. 
lVest f---;irginia.-From Mr. ,Tol111 R. Huddlest011, Kanawha Falls, was 
ohtained, by purchase, a, donble-headed snake. 
lVyom/iHf/,-Frorn the U.S. Fish Commission, through Col . McDonnld, 
were received 055 specimens of fishes, inchlding Le-ncismu; g-illi, a new 
species, collected during the summer of18D0, by a Fish Commission party, 
under direction of Prof. B. W. Eyermann. 
1lfiscellaneous.-Prot'. S. L. Fairfield, :New Have11, Conn ., presented 
specimens of minerals from various localities. 
Admiral and -Mrs. James E. J ouett deposited a dish and ewer of · 
precious metals; presented to Admiral J ouett for services · rendered in 
saving from shipwreck the British steamship Historicm in the Caribbean 
Sea in 1885. 
Mr. Robert Ridgway, CT. S. National Museum, presented. birds' 
skins, consisting of selected specimens, each one remarkable for some 
more or less marked peculiarity of plumage. 
From Dr. Leonhard Stejneger, U. S. National Musem;n, were received 
birds' skins, including a series of Sitta cmsfrt,, from various localities. 
The U. S. Geological Survey, through Maj. J. W. Powell, Director, 
transferred to the Museum a collection of fossil insects, described and 
figured by Prof. S. H. Scudder, o{tbe Geological Survey, in volume xm, 
Hayden Reports; fossil plants, transmitted by Dr. J. S. Newberry, of 
Columbia College, to the Survey, and specimens of minerals from va-
rious localiti.es. 
1:--LANDS IN THE ATLANTIC OCEAN. 
St. Helena.-From Capt. W. H. Turton, R. B., Brompton Barr~cks, 
Chatham, England, were re<·eived shells, comprising over 400 species, 
a, contribution of spedal interest and value. 
From Dr. John F. Chittenden, Victoria Institute, Trhiidad, through 
Hon. William Pierce, U. ~- Cornml: were received specimens of Achirus 
lineat1..a1 and A zevia n. sp. · 
fr. . W. Cumiingham, through Maj. ,J. v\T. Powell, Director of the 
<¼folog-ical lll'Y y, tnm, mittNl :-;:nnples of ('l'lHle 1•otrolcnm. · 
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F.rom Dr. J. F. R. Dufour, Washiugton, D. 0., was received a skin 
of brown pelican ( Pclecctnits fuscus). 
Mr. Frank Everett, Washington, D. 0., presented birds' eggs, and 
deposited a Carib .stone _hatchet from the island of Navassa. _ 
From M;,_ T. H. Morgan, Mawr College, Bryn Mawr, were received 
crustaceans from near Jamaica. 
From the Wagner Free Institute of Scieuce, Philadelphia, were re-
ceived land-shells. 
SOU'l'H · AMERICA. 
BRAZIL, 
Messrs. Tiffany & Company, New York City, trausmitted in exchange 
a specimen of" Phantom" quartz. · 
Mr. William Palmer, U. S. National° Museum, presented a specimen 
of J andaya Parrakeet ( Cornurus jancfrt/ya,). 
From the Royal Zoological Museum, Florence, Italy, through Prof. 
Henry Giglioli, director, were received in exchange ar~hmological 
objects from Brazll. 
CHILR. 
Dr. 0. H. \Vllite, U. S. Navy, preseuted specimens of crude nitrate 
of soda from ~quique. 
PERU. 
Dr. White, U. S. ~ avy, transmitted ;:tcollectiou of insect1:; from Payta. 
UNITIW STATES OF COLOMBIA. 
From Mr. M. L. Marks, Washington, D. O., were received 5 gold orna. 
ments obtained from anci_ent graves. 
VENEZUELA. 
Mr. R. M. Bartleman, United State:-; legation, Caracas, transrnittea 
photographs of native scenery and other objects relating to Venezuela. 
He also sent an armadillo (Tcitusia sp.). 
· From Mr. U. B. Riker, New York City, . were received l>irds' skins 
from_ the Lower Amazon. 
·ASIA. 
CHIN.\. 
From Mr. Romyn Hitchcock were received 6 copies of the "Peking 
Gazette," the oldest. newspaper in the world and now published daily 
in Peking·. 
From Dr. J. Nennmnn, Hoihow, were obtained a collection of cocoa-
nnt ware, tools u1:;ed for carving shelh;, aud .other ~thnological object~. 
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Dr. William L. Abbott, .Philadelphia, presented a very fine collection 
of mammal skins, skulls., bones, birds' skins, and a rope made of goat's 
hair used by the coolies of Kashmir iu packing their loaids. A full 
report or' this sending will be found in the Accession List in Section v. 
From the Calcutta Botani~ Garden ·were received specimens of dried 
plants. 
,TAPAX. · 
Froin the Science College Museum, Imperial University, Tokio, 
throug·h Dr. J. Ijima, were received two skins of Japanese ptarrnig·an 
(Lligopus, species undetermined). 
KOREA. 
From Mr. P. L. Jouy, U. S. Natioual :Museum, was received the skin 
of a land otter (Lutronectes sp.)·. From Mr. Jouy was also obtained, 
by purchase, specimens of reptiles from a remote region of Korea. 
From the Department of State were received specimens of wool and 
woolen fabrics, transmitted by Consul-General Samuel Merrill, from 
Chitteldroog and Davengire Taluks, in the ChitteJdroog district, prov-
ince of Myso~·e, collected by Mr. L. Ricketts, director of statistics and 
agriculture in Mysore-Bungalore, with a report ou sheep and wool in 
India furnished by Mr. Merrill; samples of Indian wool, collect.ed by 
Mr. Merrill and Mr. T. N. -Mukharji, assistant curator of the Indian 
Museum; woolen fabrics contributed by .l\fr. L. Ricketts, of Mysore-
Bungalore; and specimens of Indian wools, wool~n yarns and fabrics, 
transmitted through Mr. Merrill. 
ASIATIC RUSSIA. 
Lieut. G. B. Harber, U. S. Navy, transmitted articles of fur clothing 
worn by him while connected with the Jeannette Relief Expedition, 
made by the Yokuti of northern Siberia. 
From the U. S. TrPasury Department was received the skin of a 
female walrus ( Odobrenus obesus), captured in Holy Cross Bay, Siberia, 
and transmitted by Capt. M. A.. Healy, U. S. R. M. steamer Bear, 
through Lieut. _D. H. Jarvis, of the same steamer. 
From Mr. Romyn Hitchcock, U.S. National Museum, was obtained 
by purchase a walrus's head and _tusks from Anadir Bay. 
From the Royal Swedish Academy of Sciences, Stockholm, Sweden, 
were received, in exchange, 140 species of Siberian pbailerogams. 
Messr . Tiffany & Co., New York City, transmitted, in exchange, 3 
ornamental stones. 
A IA MINOR. 
From Dr. Johu P. Peters, Philadelphia, was received through Dr. 
yrus Adler, a Turki h ba,ker's tally from Brow~s~, in A.aia Minor, t.he 
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ancieut 0apital of Turkey. From Dr. Peters . were a1so received a 
weaving-loom, card, and shut~le. 
I8LANDS IN TIIE INDIAN OCEAN. 
Mr, Hugh Fnltou, London, England, sent, in exchange, a specimen 
of Voluta aulicci L. 
Mr. Isaiah Ureegor, Jacksonville, Florida, presented interesting 
marine shells. · 
EUROPE, 
PKNMARJ(. 
From Mr. N. C. Gram, Dyrefjord, Iceland, were rec~ived two ladies' 
side-saddles, one marked 1789 and the .other reported to be 250 years 
old. 
From the Icelandic Natural History Society, th1~ough Mr. Benjamin 
Grondal, president, were received, in · exchange, portions of a woman's 
costume, carved vessels for food, and ot~er ethnological ohjects from 
Reykjavik, Iceland. 
Dr. D. S. Martin, New York, transmitted two specimens of lignite 
from Disco Island, Greenland. 
Messrs. Wyckoff, Seamans & Benedict, New York City, transmitted 
a Mallig-Hansen typewriter from Copenhagen. 
From Mr. Henry Balfour, Oxford, England, were received, in ex-
change, arch33ological objects. 
Mr. George F. Harris, London, England, sent a collection of Eocene 
fossils, chiefly from the Paris basin. 
Miss Katherine Parsons, Washington, D. 0., deposited a sedan 
chair formerly owned by the family of Louis XIV. 
From the Royal Zoological Museum, Florence, Italy, through Prof. 
Henry Giglioli, director, were received archffiological objects frolll 
France. 
GERMANY. 
From Dr: William Eichhoff, Strasburg, were received in exchange 
type speciP1ens representing 100 species of S_colytidffi, all new to the 
collection. 
Prof. Dr. A. Nehring, Berlin, transmitted, in exchange, seeds of 
Ora.topleiira helvetfoa N ehringi, C. Weber, found in peat at Klingi. · 
Fro_m :Prof. A. Streng, Giessen, we~e received minerals;in exchange. 
GREAT BRI1\AIX. 
Frolll P11of1 George S. Brady, Sunderland,.wer0 received iii exchange 
~pecimep.s qf .British fr(3sh-w~t{3r Cyclo:pid::e, 
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From .!Vle:,srs. Elkington & Company, Loudon, was receiYed au ele 
trotype reprodnction of Tychu-Baehe's quadrant. 
· Mr. A. E. Foote, Philadelphia, transmitted in excha11.ge specimens 
of anglesite and rnatlockite from Oromford, Derbyshire . . 
From Mr. 0. D. Walcott, U. S. Geological Survey, were received 
echinoids, specimens of tlint, and the tooth of a shark from the creta-
eeom; chalk of Croydon. 
rnrnECE. 
From 0. I-I. Pennypacker, ... West Chester, Pa., were obtained, by pur-
chase, specimens of adamite and smithsonite. · 
NORTH HOLLAND . . 
Mr. Ed ward Lovett, Croydon, Eugfand, trarnsmitted 
tlint. 
ITALY, 
From the Royal Zoological Mnseurn, .Florence, Italy, tl1rough Prof. 
Henry Giglioli, director, were received arclu:eological objects and 
sponges, 
Dr. G. Brown Goode, Assistant Secretary, National Museum, collected 
for the .Museum twenty-three pieces of Savony faience. The potteries 
have been discontinued for nearly two centuries, and the pieces are 
principally of the 14th and 15th . centuries, most of them being· drug-
gist's vessels of a highly ornate character. . 
From the National Museum of Anthropology, Florence, through Dr. 
Paolo Mantegazza, director, were received arclueological objects. 
RUSSIA. 
Mr. Charles de Struve, envoy extraordinary and minister plenipo-· 
teutiary, Russian legation, presented thirty-nine ~beets of' portraits of 
Russians. 
Lieut. George F. Bmmo11s, U. S. Navy, Sitka, Alaska, trnrnnnitted 
a fish-knife obtained from a unitive Russia11 woman. The knife was 
made in Siberia, and is· a relic of ancient Russia. 
Mr. George F. Kunz, Hoboken, N·. J., trausmitted through Consul-
General J. M. Urawford, St. Petersburg, a collection of castings of 
figures, .set of Russian weights, samples of ores, and specirn~ns of 
sand from whieh the castings are made. 
SPAIX. 
From Ho11. R. v\T. Turner, U. S. consul, was obtained a small cast 
of a Phrenician tomb. 
The geological survey of Swe<le11, Stockholm, transmitted, in e_·. 
·lmnge, . ·pt:cimeu of Ca,:mlJL'i~n fos ·1ls, 
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S \YITZJrnLAX]), 
Prof. H. de Saussure, Museum of :Xatural History, Geueva, sent 
specimens of orthoptera. 
OCEANICA. 
A USTR"4LASI.A . . 
AUbTHALIA. 
New South Wales.-Front the Australian Museum, through Dr. E. P. 
Ramsay, curator, was received a collection of birds' skins, rnammalR, 
echinoderms, graptolites, and specimens of crustaceans and asteroidea. 
Dr. 0. 0. Cox, through · Mr. Charles Headley, .Australia:n Museum, 
Sidney, New So~th Wales, transmitted alcoholic specimens of Ephippo-
clonta, ]jlfcwdougall-i Tate, a very remarkable bivalve mollusk, recently 
described, from Australia. 
~EW CALEDONIA. 
From Rev. H.B. Tristram, The Uollege, Durham, England, were 
received birds' skins in exchange. 
NEW «UINl~A. 
From Dr. James Rodm_an, Hickman, Ky., was obtained by purchase 
· a superb bird of paradise (Lophorhina superba). 
The Royal Zoological Museum, Florence, Italy, through Prof. Henry 
Giglioli, director, transmitted arcbreological objects iu exchange. 
l{ev. H. B. Tristram, The College, Durham, England, transmitted 
birds' skins in excllauge. · 
QUEENSLAND. 
Mr. S. F. Denton, U.S. Fish Commission, presented a skin of white-
bellied sea eagle (Haliae·tus leucogaster) or allied species. 
From Mr.E.E.Howell,Washingtou, D. 0., were received, in exchange, 
specimens of cut and rough opals. 
YICTOH.1A. 
From the Department of .Agriculture, through Prof. 0. V. Riley, en-
tomologist, were received specimens of Australian hemiptera, collected 
by Mr. ,T. G. O.~epper, of .Adelaide. 
From Mr. Vil. T. Bednall, of the South Austfalian Museum, was re-
ceived a specimen of Anthwrea eucalypti. 
NEW ZEALAND. 
:From the Department of Agriculture, through Prof. Riley, were re-
ceived specimens of New Zealaml Cooci'n,f,lliilcc, collected by 1\J)·! D! Wi 
Coqumet. 
- H. Mis. 114, pt, 2--(i 
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From the Auckland Museum, through Prof. T. F. Cheeseman, cura 
were received in exchange botanical Hpecimens, insects, bi~ds' s 
ancl skeletom;. 
The Otago Mm;eum, Dune<lin, through Dr. T. Jeffrey Parker, diree 
transmitted specimens of crustaceans iu excllange. 
Mr. Charles T. Simpson, U. S. National Museum, presented dri 
specimens of l.1ep(l,s killii. 
:i\IAL.\ Y8JA. 
From Mr. Vietor A. Jenny, consular agent at JVlacassar, 
were received specimens of shells, ethnological o~jects, and three mu 
cal instruments, collected by him for the National Museum. 
Hon. Alexander Webb, United State8 consul1 Manila, Philippin 
falauds7 transmitted to the Museum musical instruments collected b 
him for the National Museum. 
Hon. Rounsevelle Wildman, United State8 consul, Singapore, Strai 
Settlements, transmitted J\falayan musical instruments and ethnolo 
cal objerts collected by l1im for the National Museum. 
POLYNEf:;IA. 
lIAWAIIAN ISLANJ>8. 
Lieut. T. G. Fillette, U. S. Navy, deposited a cane of palm-wood with 
handle made of a wild boar's tusk, gold-mounted, presented to bim by 
King Kalakaua. 
From Mr. Scott B. Wilson, Heather bank, Weybridge, Surrey, Eng-
land, was obtained, by purchase, a skin of Baillou's grosbeak (LoxioideK 
bcti lloit'i). 
HAi\iUAJ\\ 1SLA.ND,':i. 
From Hon. Harold J\L Sewall, Uuited States consul, was received a, 
collection_ of Samoan musical instruments. 
From -V'll ard's Natural SciAnce Establishment, Rochester, N. Y., was 
received the type of tlte flying fox, Pteropus lanigera. 
H.-OOOPER.ATION OF THE DBPARTMENTS AND BUREAUS 
Olr THE GOVERNMENT DURING THE YEAR ENDING 
JUNE 30, 1892. 
The ~ational Museum during the past year has be~n tbe recipient 
of numerous contributions frnm the different bureaus of the Govern-
ment, as will be seen from the following statements: 
DEP ART:i.\'IE 'l' 011' S'l'ATK 
From the D partmeut were received specimeus of Iudian wo.ol, woolen 
yam.· aJJd fabrici-;; also sarnple8 of Indiau wool, collected by Oon8ul-
G n ral amuel }Terrill, alcutta, India, asRisted by Mr. rr. :r, Muk-
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luuji, assh;tant curator of the Iudiau lVIu~eum, <;1,nd a re1Jort by 1fr. 
Samuel Merrill relat.ing to sheep and -w:ool in India; wool and woolen 
fabrics from Ohitteldroog and Davengire Tuluks in the Chitteldroog 
district, Mysore Province, contributed by Mr. L. Ricketts, director of 
. statistics and agriculture in the Mysore Bungalore, also transmitted 
by Mr. Merrill to the Department of State and transferred to the Na-
tional Museum. 
From Mr. R. lVI. Bartlemau, of the United States legation at Caracas, 
Venezuela, were received photographs of native scenery and other 
o~jects of interest in Venezuela, also of the shores of the lagooii: of 
Lake Sinamaica, Goajira Lake dwellings, · and a group of qoajira, 
Indians. 
Hon. Truxton Beale, United States cousul, Teheran, Persia, ti·ansrnit-
·ted to the Department of State, three molds of sculptures fromPersep-
olis, which were transferred to the Museum. 
Consul-general Joh~ M. Crawford, St. Peter~burg, Russia, kirnlly 
forwarded, through the State Department, a collection of castings of 
:figures, ethiLOlogical objects, iron ores, and -sample of the sand from 
which the castings are made, obtained by Mr. George F. Kun,,;, of 
Hoboken, N. ,J., for the National Museum. 
Mr. Charles de Struve, envoy extraordinary and minister plenipoten-
tiary, Russian legation, Washington, D. O., presented 39 sheets of eth-
nological portraits of the inhabitants of Russia. 
Mr. Victor A. Jenny, consular agent at Macassar, Celebes, transmitted 
three musical instruments, specimens of shells, and ethnological objects. 
Mr. William P. Pierce, United States consul at Trinidad_, West Indies, 
forwarded through the Department of State, in behalf of Dr. J . F . Chit-
tenden of the Victoria Iustitute, specimens of sole (Achin.ts lineatits 
and Azevia n. sp. ). 
From Mr. Harold M. Sewall, United States consul, Apia, Samoa, were 
received a number of native musical instruments. 
Mr. R. W. Turnee, United States consul, Cadiz, Spain, transmitted 
a door formerly used in the convent of La Rabida at Palos. and a small 
cast of a Phumician tomb. . 
From Mr. Alexander R. Webb, United States consul, Manila, Philip-
pine Islands, were received ethnological objects and musical instru-
ments used by the natives. 
Mr. Rounsevelle Wildmann, United States consulJ Singapore, Straits 
Settlements, transmitted a collection of Dyak and Mala,yan ethno-
logical objects, shells, corals, and musical instruments. 
TREASURY DEPARTMENT. 
The requests for free entry which have heretofore been extended by 
the Treasury Department to the National Museum in connection with 
collections from foreign countries, have as usual been complied with. 
The bureaus named below have shown much interest in the work of 
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the Museum, and have rendered valuable assiRtance in procuring 
tributions : 
U. S. Ooaist llnd Geodetic Sur-vey.-Through Dr. r_r, C. Menden 
Superintendent, was received a collection of insects, mammals, b' 
skins, fishes, geological material, birds' eggs and a nest, collected 
Assistant J. E. McGrath during his expedition to Alaska. 
U. S. Life-Saving Servioe.-From this Bureau were received specim 
of qnal'tz pebbles, 2 sea-110rses (Hippooa1npiis huclsonius), and a fo 
crab, collected at Ocean City life-saving station by Capt. J. J. Duu 
keeper, and also a skeleton of Physeter nuwrooephalns jnv. from Gr 
Run I_nlet, collected by Capt. Dunton. 
U.S. Revenue-Mc1,rine Servioe.-From Capt. M. A. Healy, throng 
Lieut~ D. H. Jarvis, both of the steamer Becw, was receiverl the skin 
a female walrus ( Odobcenits obesus), captured in Holy Cross Bay, Siber· 
vV .A.R DEP AR'.I.'MEN'l' AND 'rHE ARMY. 
Several officers of the Army have contributed material to the MusetmJ: 
collectious, and very valuable assistance has been rendered by tb 
Quartermaster's Department in connection with the transportation of 
heavy material to iWashington. 
Gen. l\tI. C. Meigs, Quartermaster-General (retired), presented a 
revolving rifle (in a mahogany case) of early paittern, invented about 
· 1835, aud made in Rochester, N. Y. 
A large collection of bronze medals, intaglios, autiq ue stones, and 
other objects of a similar nature were deposited in tbe Museum by the 
executors of Gen. l\tieigs's estate, as a bequest from him to the National 
Museum. 
Col. R. I. Dodge (retired), Sacketts Harbor, N. Y., transmitted 4 speci-
mens of horse-fly ( Gtithophilus eqiti Fab.) and a Wasp ( Peleoinus poly-
cerator). 
From Maj. William H. Powell, Fort Keogh, Mont., was received, 
through Dr. D. P. Wolhaupter, of Washington, D. 0., a pipe belonging 
to Washakie, an Arapahoe chief, presented to Maj. Powell by him dur-
ing· the campaign of 1876. 
Capt. Charles E. Bendire, curator of birds' eggs in the National 
Museum, presented the skin of an American pipit (Anthus pensilvanicus) 
from Lockport, N. Y., a set of eggs of Tantalus looulator from Yucatan, 
and deposited a lmffalo robe, lance-holder (rawliide beaded), and a 
beaded quiver made of otter skin. 
Capt. John G. Bourke, Port Ringgold, Tex., presented a collection of 
Guadalajara pottery, specimens of materia medica obtained from a 
Mexican woman, ~a,mplei-, of folk-medicine from Lower Rio Grande Val-
ley, and alt crystals from the El Sal del Rey Lake in southern Texas. 
Capt. Bourke depmdted three votive offerings, soles of the "guarachi," 
or ,'all(lal:-; us d by the l\ifoxican foot-troops alo11g the Rio Granc~e, a 
tlir wiug-sti ·k and a bird-::;pear from :\lexi<·o. 
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Lieut. H~1,rry U. Bewmu, l 1'ort \YaJla WaJJa, \YasJ1., i.rarn,rnitte<l Hests 
an<l eggs of TrochUits ctle.Ta.nclri with skins of the same, Hets ~f' eggs of 
Bitteo swainsoni and Accipiter cooperi from St. Louis ra11ch, San Joa-
quin Valley, California, and Santa Lucia Valley. 
From Dr. Edgar A. Mearns, Fort Snelling, Minn:, were received birds' 
eggs and skins, mammal skins, turtle, and forty:eight species of shells. 
In connection with his work on the International Boundary Commission, 
Dr. Mearns obtained for the Museum a collection of birds' skins and 
eggs, turtles, and mammal skins, birds' eggs, birds' nests, roeks, shells, 
fossils, mammal skuUs, cocoon of bag worm, and fishes. 
Dr. J. H. Porter, Army Medical Museum, ~ Tashington, D. C., trans-
mitted two human skulls,_ piece of hone, arnl 4 stone implements from 
Rockingham County, Va. 
From Dr. R ·w. Shufeldt, Takoma Park, D. 0., were received birds' 
nests and skins; model of a fossil bird, Archceopteryx macrura, from 
Solenhofen, Bavaria; nest of prairie warbler (Dendroica discolor) from 
Takoma Park; a skin of Wilson's snipe ( Ga-llinajo clelicc!tci) from Fort 
vVingate, N. Mex.; specimen of Carinifex Newbergi, from the Equus 
beds, Fossil Lake, Oregon, and a specimen of iguana. 
Dr. Timothy E. vVilcox1 Fort Huachuca, Ariz., presented a, collection 
of mammals, insert8, reptiles, fishes, and birds,* and a Jiving horned 
toad. 
From Dr. Charles E. Woodruff, Fort Missoula, Mont., through Mr. 
Garrick Mallery, of the Bureau of Ethnology, were deposited thirty-
seven photographs pertaining to the Hoopa Valley Indians of California, 
and presented a stone baking-dish obtained from the same tribe of Indi-
ans. 
From Rev. J. H. Potter, Fort Clark, Tex., was received a large speci-
meu of fresh- water shrimp. 
Mr. Frank X. Holzner, Fort Snelling, Minn .. presented specimens of 
mammals and birds' skins. 
Mr. Charles R. Fosdick, of the War Department, transmitted a star-
fish with ni11e rays. 
NAVY DEPARTMEN'l' AND THE NAVY. 
Admiral Jouett and Mrs. Jouett deposited a dish and ewer of" pre-
Gious metals," presented to the Admiral for ser'viees rendered in saving 
from shipwreck the British steamship Historia,n in the Caribbean Sea 
iu 1885. 
From Lieut. George F. Emmons, Sitka, Alaska, was received a fish-
knife made in Siberia, and preserved as a relic of the old Russian days. 
From Lieut. T. G. Fillette were received seven pictures illustrating 
the Chinese idea of the war in Tonkin, and a show bill, "Chiarinis show 
------------
* Dr ... Wilcox was assisted in obtaining this collection by Miss Florence ·wncox, 
Lieuts. J. A. Emery and Simpson, Dr. R. G. Ebert, Master Harry Bbnt, Master Fred 
Fowler1 Mastn Glovrr \Yilcox. and Mr. Leah, hospital stewanl. 
H6 
in China." :\lr. Fi1lctte «lepo::;itcd ,L cane mn,de of palm-woou, wi 
handle ea,rved from th' liead of a ,rHd boar; preH<:'nte<l to him by 
Kalakanu, of the Hawaiian falauds. 
Lieut. 0. H. Harber transmitted portions of a, fur cm,tume, made 
the Yokuti of orth Siberia and worn by him on the Lena Delta, d 
ing his connection with the Jeannette relief expedition. 
Lieut, Charles F. Pond, )fare Island Navy-Yard, California, tra 
mitted a specimen of sphinx moth ( S1nerinthus ophthalmfous Bd.). 
From Lieut. F. B. S~twyer were receive«l specimens of crustace 
collected in Brazil. 
Ensign Roger Wells, jr., obtained a specimen of cayman (juv.) fro 
Trinidad, West Indies, which he transmitted to the National Zoologic 
Park. The specimen was transferred to the National Museum by D 
Baker, acting manager. 
Dr. Howard E. Ames transmitted a bird skin, reptiles, :fishes, cru 
taceans, ophiurans, and insects from the West Indies and South Ame 
ica. 
From Dr. W. H. Rush were received shells from the eastern coast o 
South America. , 
From Dr. 0. H. White was received a niiscellaneous collection of 
insects made at Acapulco, Mexico, and Payta, Peru. Dr. White also 
presented a specimen of crude nitrate of soda from Iquique, Chile. 
From the United States Naval Eclipse Expedition werereceived seven 
birds' skins, representing two species, from Ascension and St. Helena. 
islands. 
Dr. James M. Flint, under whose efficient supervision, as honorary 
curator, the collection of materia medica has been developed, was re-
called in November, 1891, by the Secretary of the Navy. He was sue• 
ceeded by Dr. J. 0. Boyd, who, in April, 1892, was succeeded by Dr. 
William S. Dixon. 
DEPARTMENT OF THE INTERIOR. 
Indian O.ffice.-From Mr. George A. Allen, United States Indian 
agent, Colorado River Agency, Parker, Ariz., were received specimens 
of .Pepsis .forniosa Say and Sphcerophthalma creusa Cress., skins of two 
rare bats, Mq,crotiis caU.fornicus and Molossus californicns, and speci-
meus of Trombidium, n. sp., near g'iganteum Riley. 
Dr. Z. T. Daniel transmitted several contributions from Cheyenne 
River .Agency, S. Dak., and Blackfeet Indian Agency, Mont., among 
which were archreological objects from an ancient Indian village 
site neal' Fort Bennett; ethnological objects found in a camp of "Big 
J,.,oot's" people; lock of hafr cut from the head of "Yellow Thigh and 
Red Star," a Yankton Sioux Indian and a participant in the Custer 
battle; scraper from th ruins of a Ree village · moccasin- shaped stone 
' ' from fontana; plum seeds, " kansu," used by the Sioux IndianR 
for g·am bling pnrpo r , and a ration ti<>ket of "Banged-in-the-Eye; '' 
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wooden spoon obtained from an Indian of the Piegan tribe, Montana; 
archreologica] objects, chalcedonic concretions, and specimens of water-
worn chalcedony; pipe made by ''Afraid-of-Nothing," a Siou;X Indian, 
and a pipe pouch made by an Indian of the. same tribe; specimen of 
hawk moth (Bemaris d(tfinis Bd). 
Pension ~tflce.-From Mr. w; W. Cheshire was-received. a photograph 
of the breastbone of a wild goose, perforated by an Eskimo arrow. 
From Merritt Lewis, esq., was received a carved stone pipe from 
Clinton County, Mich. 
U. S. Geological SurVeJJ.-The· following statement will show the 
extent of the accessions transmitted by the Survey during the year: 
Through Maj. J. W. Powell, director, was received a collection of 
vertebrate fossils obtained from the estate of the late Dr.Joseph Leidy; 
specimen of pyrolusite from 1 mile west of Walnut Grove, in Murphre~s 
Valley, Etowah County, Ala.; 2 specimens of bornite from GHlis Com~ 
pany's mine, Guilford County, N. C.; a large collection of cretaceous 
invertebrate fossils, gathered in Alabama, Mississippi, Texas, Oregon, 
Washington, California, Dakota, Colorado, Wyoming, Utah and Mon-
tana; chalcedony "from Frankfort, Ky.; specimens of minerals from 
various localities, consisting of agate, sele.nite, satin spar, calcite, 
fluorite, quartz, phlogopite, chalcedony, massive apatite, stalactite, 
dolomite and calcite, and kaolin in quartz geodes; 2 specimens of 
sphalerite, 11 specimens of calamine, a specimen of galena, and 4 
specimens of calcite from Aurora, Mo.; miner'als, consisting of pink 
grossula.rite, tridymite, orthoclase, sylvanite, emplectite, fluorite, mi• 
metite, J amesouite, adularia, smoky quartz, tourmaline, wernerite and 
strontianite; 40 specimens of galena and 15 of sphalerite from Joplin, 
Mo.; collection of fossil insects, constituting the group mentioned, 
described and figured by Prof. S. H. Scudder, of the Geological Sur-
vey, Vol. xrn, Hayden Reports; specimen of wavellite from Steamboat 
Springs, Chestei· County, Pa . . 
Collected by Dr. T. M. Chatard, 46 specimens of minerals from North 
Carolina, 10 specimens from Georgia; and a specimen from Pennsyl-
vania, consisting of lucasite, asbestus, corundum, vermiculite, enstatite, 
talc, garnet, sunstone, andesite, diaspore7 chrysolite, marg-arite, amphi-
bole and spinel. 
Collected by Mr. David A. Harrah, Burchard, Nebr., tooth of Peta-
lodus destructor, a carboniferous selachian. 
Collected by Dr. W. P. Jenney, 4 specimens of galena, 12 specimens 
of calcite on galena from Joplin., Mo,; 19 specimens of pyrite, sphalerite, 
cerussite and smithsonite from Galena, Kans. 
Collected by Mr. W. Lindgren, 34 specimens of radiated brown tour-
maline from Colfax, Nevada County, Cal. 
Collected by Prof. 0. C. Marsh, specimens of invertebrate fossils 
transferred from. the Survey to the Museum. 
Collected hy Dr. ,V. H. Melville, minera]R from Dillon, Mont.: 29 
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Kpecimens ol' mi11erah,, corn.; istillg- ol' lrnrite, g-a,lemt, plattuerite, ~ 
and <·erusRite from ~fnllan, IdaJ10. 
Collected by Dr: J. S. Newberry, Colnmoia Coll~ge, New York O' 
specimens of fm;sil plants transmitted to the Suryey mid transferred 
the Museum. 
Collected by Prof. · S. L. Penfield, 59 specimens of minerals fr 
Colorado, co11sisting of nragonite, cernRsite, pyrite, llative gold, rh 
chrosite, galena, ortlwclase crystals, embolite, hyalite, and ca.1c· 
specimen of hubnerite from North Star mine, and 2 of guiterma · 
and zunyite from Zufii min~ near Silverton, Colo. (deposit), specim 
of rock showing slickensides from central Colorado. 
Collected by Mr. I. C. Rt1Rse1l, 2 pairs of snow-shoes fro1n Charley 
Village, Yukon River. 
Collected by Mr. H. W. Turner, 5 specimens of .garnet and 4 spe · 
mens of .epidote. 
From Mr. Frank Rnrns was received an iron tomahawk from Blon 
County, Ala. . 
Dr. T. M. Uhatard deposited a scarf pin made of cassiterite fro 
Chesterfield County, S. C. · 
From Miss May Clark ~vas received a fetish (mole) from New :Mexi 
(exchange). 
Mr. William H. Dall transmitted 10 specimens of mollusks from Bad, 
deck, Cape Breton Island, Nova Scotia; 6 albums containing photo-
graphs of ethnological objects and celebrated men, and a daguerrotype 
of Rev. 0. H. A. Dall, of Harvard College. 
From Mr. L. G. Eakins was received a specimen of gadolinite from 
Llano County, Tex., and a specimen of native gold in quartz from the 
Potomac mine, Montgomery County, Md. 
1 Dr. W. P. Jenney transmitted ores from Arkansas, 2 specimens of 
cadminiferous smithsonite from Morning Star mi11e, Marion County, 
Ark., a specimen of rubellite from 8an piego, Cal., and one of kyanite 
from vVindha:p:i, Me. . · 
From Mr. L. C. Johnson were received fresh-water shells from Wad-
dell's mill pond, near Marianna, Fla. 
From Mr. W. Lindgren were received rocks and ores from Lake 
Valley, New Mexico. 
From Mr. S. Ward Loper were re.ceived G specimens of banded 
jasper from Crown City, Colo.; 2 slabs of shale with rain-prints from 
Durham, Uorn1., and a specimen of angiterock from Bast Rock, New 
IT iwen, Conn. 
Mr. W ,J McGee transmitted silver ores from Mexico. 
From Mr. R.H. Payne was received an enamel pictnre on glass, 
tra11sferred from Rtone. 
Mr. I. C. Russell transmitted a collection of Eskimo ivory carvings, 
dishes, poons, pipes, daggers, and ethnological o~jects of various kinds 
from th Upper Ynkon River, Alaska. 
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From Dr. H,. K U. Steams were received ± ::,;pecimens of shrimp 
from the western eoast of North America, and a garter-snake from 
Berkeley, Cal. 
Mr. H. W. Turner transmitted an alcoholic specimen of s~irew (Sore.x; 
vagrans). 
From Mr. C. D. vValcott was received contorted slate from near ~ Tells, 
Rutland County, Vt.; 5 echinoids, 5 specimens of flint, and tooth of a 
shark from the cretaceous cba.Ik of Croydon, England, and 4 speci-
mens of calcite from Smith's Basin, Washington County, N. Y . 
Several of the honorary curators in the National Museum are officers 
of the Geological Survey, and the Museum is much indebted to them for 
their valuable cooperation with the work of the Museum. These are Mr. 
C. D. Wa,lcott, in charge of paleozoic fossils; Dr. C. A. White, in charge 
of mesozoic fossils; Mr. William H. Dall, ill charge of mollusks aud 
cenozoic fossils; Prof. Lester F. Ward, in charge of fossil plants; Prof:· 
F. W. Clarke, in charge of minerals, and Prof. 0. C. Marsh, in charge 
of yertebrate fossils. 
DEPARTMENT OF AGRICULTURE. 
From the Department of Agriculture, through the Se~retary, have 
been received the following objects: 
Collection of land and fresh-water shells from various localities iu 
Arizona and in the vicinity of De_ath Valley. 
Three Gray seals from Labrador. 
From the Division of Forestry were rece.ived 37 photographs repre-
senting specirs of woods, 18 photomicrographs of woods of the United 
States (deposited), and 12 distribution charts of trees of the United 
States, prepared by Mr. C. S. Sar.gent, special agent of the Tenth 
Census. 
Through the Division of Economic Ornithology, were received speci-
mens of land and fresh-water shells from Brownsville, Tex., collected by 
Mr. William Lloyd; 3 portions of Elephas bones, 323 birds' eggs, aud 
55 birds' nests from California, Nevada, Utah and Texas. 
Through Prof. C. V. Riley, entomologist: specimens of North Amer-
ican coleoptera, represe11ting 24 species, new to the collection; collec-
tion of insects of all orders. made in the Northwestern States, British 
Columbia and Alaska; 55 specimens of Californian orthoptera, repre-
senting 21 species; 78 specimens, -representing 25 species of insects, 
mostly lepidoptera; large series of hymenoptera and homoptera from 
southern California; 43 specimens, representing 17 species of neurop-
tera.; 31 specimens, representing 7 species of orthoptera; 130 speci-
mens, representing 43 species of hemiptera, from Los Angeles; 2& 
specimens, representing 4 species of Am,tralian Ooccinellidcc; 24:5 spec-
imens, representing 51 species of Californian co1_eoptera; 81 specimens, 
representing 31 species of Californian lepidoptera; 200 specimens, rep-
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resenting 59 species of Ualifornian hymenoptera; 246 specimens 
. ' resenting 64 species of Oaliforniau hemiptera; 182 specimens, rep 
sentiug 18 species of diptera (Bombylidce), including types of n 
spe_cies; 236 specimens, representing 35 species of North Ameri 
eoleoptera and 25 specimens of New Zealand Ooccinellidm; 5 new 
eies of Bombylidce, consisting of Lordotw; junceus Ooq., Lordotus ditj 
811,8 Ooq., 1'oxophora vasta, Coq., Paracoswus insolens Ooq., Amphi 
mus elegans Coq., 8 species of rare coleoptera, and 7 species of 
orthoptera; 170 specimens, representing 11 species of rare coleopt 
new to the collection, from San Diego and Los Angeles counties, 
lected by Mr. D. W. Coquillet; 3,473 specimens, representing 636 s 
cies of insects obtained by Mr. A. Koebele during his connection · 
the Death Valley Expedition; 200 specimens, representing insects 
various orders, collected by Mr. 0. G. Schaupp, in Burnet Count 
Tex.; and a miscellaneous collection of insects, including biologic 
terial also collected by Mr. Schaupp at Cypress Mills, Tex.; specime 
of Australian hemiptera, representing 8 species, collected by Mr. J. G. 
Tepper, of Adelaide. 
Through Dr. George Vasey, botanist: specimen of "Travelle 
Tree," from Mexico. 
From Mr. Frank H. Hitchcock were received 3 meadow larks, 3 span 
row hawks, a blue jay, a red-tailed hawk from Maryland, and a toi 
toise collected by Mr. E. A. Preble from the Potomac Flats. 
From Mr. S. B. Johnson, through Mr. F. W. Malley, assistant ento 
mologist, was received the upper jaw bone of a paddle fish (Polyod.on 
folium) from a stratum of rock at Rocky Point, La. 
From Mr. Charles W. Richmond . were received 3,000 specimens of 
birds' skins from the District of Columbia; 152 specimens of reptiles and 
batrachians from various localities; 12 birds ( chiefly owls), represent-
ing 6 species, from Sandy Spring, Md., red-tailed hawk, sparrow-hawk, 
broad-winged hawk, sharp-shinned hawk, Cooper's hawk, Jong-eared 
owl, from Maryland; 35 specimens, representing 6 species of birds' skins, 
from the District of Columb.ia. 
From Dr. A. Charles True were received 6 specimens of cretaceous 
fossils from Uniontown, Ala., teeth of Oorax pri8lodontu8 and Lamna 
elegans, tooth of Lnmna cuspidota, and vertebra of Lestosa,nrw; from 
the same locality. 
From Mr. H. E. Van Deman was received a specimen of black skim-
mer. 
Mr. Harry G. White transmitted a specimen of red-tailed hawk and 
a, short.eared owl ju flesh froi:n Arlington, Va. 
The very valuable services rendered by Prof. Riley, honorary curator 
·of insects; Dr. B. E. Pernow, honorary curator of the section of for-
stry; . and ·Dr. George Vasey, honorary curator of the department of 
botany, have been continued and are hereby acknowledged. 
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UNITED S'l.'ATES FISH COlVIMISSION. 
The following collectious aud contributious have been transmitted to 
the National Museum through Col. Marshall McDoirnld, U. S. Com-
missioner of Fisheries: 
Four photographs of Alaskan Indians and their houses; frog from 
Grenadier Island, New York; specimens of Aviq,n entozoa, from Yellow-
stone Park, described by Prof. Edward Linton·; 955 specimens of fishes, 
representing 15 species, including Leuciscus gill-i, a new species, col-
lected in Montana and Wyoming during the summer of 1891 bya Fish 
Commission party under the direction of Prof. B. W. Evermann; col-
lection of reptiles and batrachians made by Prof. Evermann in Mon-
ta,na and Wyoming, in 1891; specimens of fishes representing the fol-
lowing species: Lu~janus blackfordi, Hciploidonotus grunniens, Poma,-
dasys virginicits, Epinephelus morio, Ictiobus bitbalus, Stoasodon narinari, 
Serranus atrariits, Menticirrus nebulosus, Cynoscion regale, Glupea haren-
gus, Merlucius b-ilinearis, Phyci.s chuss, Lophopsetta maculata,, Esox luciits, 
Gottiis octodecimspinosiis, Pomoxys, Pleuronectes am,ericanus, Roccus chry-
sops, Roncador stearnsi, Pleiironectes stellatus, Ophiodon elongatus, Mic-
ropterus dolomie11, Lampris liina, Phycis, Brosmius brosme, Pleuronectes 
americanus, Pollachius ca.,rbonarius, Gottus octoclecimspinosus, Citharich-
thys sordidus, Para,lichthys californicus, Pleuronectes stellcttus, Psettich-
thys melanostictiis, Sebastichthys aii-riculatus, Ophiodon elongatus, Raict 
ocella,ta, Batrachus tau, Gyprinus carpio, Alutera schoepffi, Liost01nus 
xanthur1,ts, Pomadasys fulvomaculatus, Onchorhynchiis choufoha and R 'u-
vettits temminckii j specimen of turtle, Aspidonectes spin~fer; specimen 
of tarpon and Logger-head turtle; plants obtained in .A.laska during 
the cruise of the steamer Albatross in 1889 alid 1890; plants from _the 
Galapagos Islands, obtained during the cruise of the steamer 4lba-
tros~, under the direction of Prof. Alexander Agassiz; alcoholic speci-
mens of birds, reptiles, insects, rocks, birds' nests, and skeletons; col-
lection of crustaceans, chiefly from the North Pacific Ocean, made by 
the Albatross during the past three or · four years; alcoholic speci- . 
mens of lizards and shells from Cozumel Island, off the coast of Oen-
. tral America, collected in 1885; skin of coast fox, Urocyon virginiamis 
littoralis from Santa Rosa Island, California; collection of birds' skins 
. from the Galapagos Islands and Alaska, and birds' eggs from Alaska, 
collected by Mr. C.H. Townsend, of the steamer Alba,trossj 117 bird::,' 
skins from the Galapagos Islands, collected in March and April of 1891 
by the steamer -Albatross, under the direction of Mr. Townsend, and the 
skin and skull of a brown bear, shot by .Mr. Townsend at Port Moller. 
Through Mr. Richard Rathbun, acting commissioner-: Small col-
lections of crustaceans, chiefly from the clredgings of the steamer· Alba• 
tross in the Pacific Ocean, but including a iew specimens from the At• 
}antic. · 
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From 1\Jr. W. JI. ..... 1\Jil>0tt were re<'<·irncl specime11 s of Corydalus 
nutus and Orthosoma, bnmnemn. 
Dr. Tarleton H. Bean presented the skill of a red phalarope and 
turtle. 
From Mr. S. F. Denton was received the skh1 of a white-bellied 
eagle (Rcilia.e'tits leHcogc1,ster) or an allied species, from Queenslan 
Australia, and a bat, Vesperugo serotini1s, in flesh. 
Mr. Vinal N. Edwards transmitted a specimen of American sco 
( Oidemia A11ierfoana) from Wood's Holl, Mass. 
Specimens of r~ptiles and batrachians collected by Prof. B. W. Eve 
mann during the fall of 1891 in Missouri and Texas were deposited b 
him .. 
From Mr. R. R. Gurley were received specimens of seeds and shell 
from Texas. 
Mr. Richard Rathbun transmitted a small collection of Pmwpew 
from Brazil, collected in 1875-'76. 
Fro!n William P. Seal were received 3 specimens of American pipit 
( A nthits pensilva,nicits) from Alexandria, Va. 
Dr. Hugh M. Smith transmitted 7 speciinens of A eris gryllits, a series 
of 8 human hyoids, a, set of human ear bo11es, and 5 mud puppies (Nec-
turu8 lateralis). 
From Mr. Charles H. Townsend were received 5 skins of Eumetop-ias 
stelleri and 2 skins of Phoca 1i:iti1,lina, collected 11ear Monterey, Cal. 
The valuable services of Mr. Richard Rathbun as honorary curator 
of marine invertebrates; Dr. Tarleton H. Bean as honorary curator of 
· :fishes, and Capt. J. W. Collins as honorary curator of fisheries and 
naval architecture have, .through the courtesy of Col. McDonald, U. S. 
Commissioner of Fisheries, been continued. 
DEP ARTMEN'l' OF JUSTICE. 
From Col. Cecil Olay, were obtained :five specimens of woodland 
caribon from Newfoundland. 
BUREAU OF ETHNOLOGY. 
The following contributiom, have been received front tl1e bureau and 
its officers: 
. Through Maj. ,J. v\T. Powell, director: collection of archreological 
objects and specimens of pottery obtained from a mound 11ear Linville, 
Rockingham County, Va.; 370 ethnological objects collected by :Mr. 
James Mooney from tbe Kiowa Indians of Oklahoma rerritory; collec-
tion of scrolls of birch-bark and urnemonic songs, collected by Dr. vV .. J. 
Hoffma11 in Minnesota ·during the years 1887, 1888, 1880, and 1890, re. 
lating to the ritual of the Society of Shamans. 
From Dr. A. S. Gatsehet was received a winnowing b:u;ket made in 
1877 by an India11 belonging to the Klamath tribe, southwest Oreg-on, 
and , p cinwnR of Indian food obtained from the ame tribe. 
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From Mr. H. W. Henshaw wc:1,s received ,t valuable set of mounted 
herbarium plants, representing the fan:µa Quercrws, Aster and Solidago 
from the District of Columbia, and a, collection of fishes, reptiles, and 
batr~chians from Virginia and the District of Columbia. 
Mr. W. H. Holmes transmitted 3 rnde implements made from novac-
ulite, obtained from au ancient Iu<lfa11 quarry iu Indian Territory. 
From Mr. Cosmos Mindeleff was received a specimen of calcite pseu-
domorph after glauberite from Rio Verde, Arizona. 
Mr. James Mooney transmitted ethnological object::; obtained from 
the Piute Iudiaus. 
Mrs. M. E. Stevenson pret::ented 2 fetiehes (bear) from New Mexico, 
and deposited 4 feather-plumes and a stone object obtained from the . 
Zuiii Indians. 
I.-EXPLORATIONS. 
The collections of tile Mu::-;eum have been very materially increased 
during the year through the cooperation of variout-.l collectors, com-
missioned by the Smithsonian Institution or the Museum, as well as 
through the iuterest and courtesy of friends of the Museum who have 
voluntarily offered their services in procuring material for the Museum. 
The collections which have resulted from the assistance of these per- . 
sons are here referi·ed -to. 
Dr. W. L. Abbott, whose contributions to the Mu::;eum have for rnany 
years been so generous and acceptable, has added a very interesting_ 
and valuable collection chiefly from Kashmir and Baltistan, comprising 
ethnological objects, birds' skins, mammal skins and skulls, and includ~ 
iug specimens of the Himalayan ibex and Vigne's sheep . 
. From the Department of Agriculture, through Prof. _C. V. Riley, 
entomologist, were received 3,473 specimens, representing 636 species 
of insects, collected by Mr. A. Koebele, during his connection with the 
Death Valley expedition in March and April of 1889. These specimens 
wer·e transferred from the Department of Agriculture to the National 
Museum. 
The Museum ha:; also been the recipient of land a'nd fresh-water 
shell8 from thP; 8ame locality, obtained during the same expedition. 
Mr. _James E. Benedict, of the National Museum, wa8 engaged in 
an exploring trip in the vicinity of Point Lookout for the purpose of 
obtaining marine invertebrates for the Museum. He was successful 
in his undertaking and added several very interesting speeimens to 
the collection. 
Mr. R. M. Bartleman, of the United State:-; legation, Caracas, Vene-
zu~la, expressed his willingness to obtain views for the National Museum, 
and he was accordingly furnished with a photographic outfit for that 
:purpo::-;e. An interesting scri :-; of photographs, representin~· 11ative 
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sceuery a,ud other objects connected with Venezuelan life and the s 
rounding country, has been received from him. 
In the chapter on explorations, contained in the Report of the Natio 
Museum for 1890, mention was made of an exploring expedition whiQ 
had been sent into the unexplored lands of .Africa by the British Sout 
.African Exploring Society. This expedition was j oined by Mr. Willi 
Harvey Browu, who was sent out under the auspices of the Smith 
sonian Institution in connection with the :Na val Eclipse Expeditio 
and who had made <lming the previous year large and valuable ad· 
tions to the collections of the National Museum. Iu a letter recen 
received from him he states that he has secured for the Museum natural 
history specimens, including several head of large game from the Um. 
swezi River. These specimens have not yet been received. The only 
material received from him during the present year are six birds' skin, 
representing fpm species from .Angola. 
Mr. J. H. Camp, Leopoldville, Congo district, .Africa, in a letter dated 
December 29, 1891, offered to collect natural history spec~mens for the 
National Museum. .A collection of .African butterflies, photographs 
of natives, aud botanical specimens has been received from him. 
Mr. WiHiam Astor Chanler, of New York Uity, visited the Smithson-
ian Institution in Septeniber, 1891, and kindly offered during his pro-
posed travels in .Africa to make collections for the Smithsonian Insti-
tution. His offer was gladly accepted, and the result of his exploration 
in connection with the Institution will be given in a later repo~t. 
The U. S. Fish Commission bas transfe1~red several large and inter-
esting collections to the National Museum during the year. .Among 
them are valuable collections of plants from the Galapagos Islands and 
.Alaska, collected by the Albatross, under the direction Qf Prof. Alex-
ander .Agas~iz; a collection of birds, rocks, insects, batrachia,ns, birds' 
skeletons and nests, also collected by the steamer Albatross; specimens 
of crustaceans collected by the Albatross in the North Pacific Ocean, 
and birds from the Galapagos Islands obtained by the same steamer, 
under the direction of Mr. Charles H. Townsend. 
The U. S. Geological Survey, has, through its director, Mad , J. W. 
Powell, added largely to the mineral collections of the National Museum, 
as well as by the contributions made by individuals conneeted with the 
Survey while engaged in field-work in different parts of the country. 
On September 15, 1891, letters of introduction to James P. Turnbull, 
United States consular agent, San Luis Potosi; Hon. Thomas Ryan, 
. Minister to Mexico; Rev. George B. Winton, and Dr. Pagenstecher 
were given to Mr. P. L. Jouy, of the National Museum, who visited 
Mexico for the purpose of making collections of natural history speci-
mens for the ational Museum. The results. of his ·expedition will be 
recorded in the next Report. 
Dr. Edgar . Mearns, U. S . .Army, while · engaged in his work with 
the International BoundaryCommi, sion, kindly offered to collect natural 
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history speciniens for the National Museum. There have already 
been received from him several very interesting collections, and a full 
report of those _not mentioned iu the accession list accompanying the 
present Report, will be given in the Report for 1893. 
Mr. George P. Merrill, of the National Museum, engaged in an explor-
ing expedition through Arizona and New Mexico, and.secured for the 
Museum some beautiful specimens of onyx marble and other acceptable 
g·eological material. In Virginia and adjoining States he also obtained 
interesting ores and marbles. 
Mr. Newhall, of the National Museum, while engaged in field-work 
for the Museum, obtained rocks, ores, and conglomerates from Virginia 
and New Jersey. 
Mr. Charles W. Richmond, Department of Agriculture, in a recent 
trip through Guatemala and Nicaragua, by an agreement made with the 
National Museum, secured several large collections of natural history 
specimern;. A detailed report of these collections will be fournl by ref-
erence to the accession list ( Section v), and the material received after 
the close of the present fiscal year will be recorded in the next Report. 
In addition to the collections which have heretofore been received 
from Mr. I. 0. Russell, of the U. -S. Geological Survey, in connection 
with his explorations in Alaska, he bas generously contributed a num-
ber of ethnological objects, consisting of Eskimo ivory carvings, dishes, 
spoons, pipes, daggers, dolls, trinkets, etc., from the Upper Yukon 
River. 
Dr. Timothy E. Wilcox, U.S. Army, Fort Huachuca, Ariz., has con-
tinued to transmit specimens for the National Museum from the vicinity 
of Fort Hua~huca. Some very rare specimens of reptiles have been 
. received from him. 
Mr. Thomas Wilson, curator of Prehistoric Anthropology in the 
National Museum, was present at the opening of the Hopewell mine in 
Chillicothe, Ohio. The objects exhumed consisted of copper spools, 
copper pieces, bones, mica cut into stencils, a broken effigy, boat-shaped 
objects of stone, beads made of bone~ and a large number of pearls 
bored or drilled, etc. 
Mr. William S. Yeates, assistant curator of minerals in the National 
Museum, collected specimens in North Carolina, and secured some very 
acceptable minerals and Miocene fossils. 
COLLECTORS' OUTFITS. 
During the fiscal year ending June, 1892, the followiug collecting 
outfits have been furnished by the Museum: 
l89l. 
July 3.-To Dr. J. T. Scoville, Terre Haute, In<l. Copper tanks, 
t~w~-box, alcohol, etc., to be used in collecting and preserving natural 
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history specimens for the National .Museum. A list of the RJ)ecim 
received from him will be found in the accession list (Section v-) . 
July 13.-To Capt. tTolm G. Bourke, U. S. Army, Fort Ringgold, T 
A.n outfit for collecting plauts. · 
July 21.-To Mr. vV. '\i\T. Rockhill, Berkeley Svrings, W . Va., in cp 
nection with his expeditiou to the Chinese Empire. Collecting imp 
ments and other apparatus to be nsed in obtaining specimens for tn 
National Museum. 
August 15.-To Mr. James E. Benedict, of the U. S. National Mu-
semn, iu connection with his -collecting trip in the vicinity of Poin~ 
Lookout. Necessary outfit for collecting and preserving specimen. 
The collections received from him are referred to in the accession list 
(Section v). 
Aiigust 25.-To Mr. R. M. Bartleman, U. S. Legation, Caracas, Ven-
ezuela. A photographic outfit, to be used _ in obtaining views for the 
Museum collection. The photographs received from him are referred 
·to in the accession list (Section v). 
To Dr. R.R. Gurley, U.S. Fish Commission. Two copper tanks.for 
the preservation of natural history specimens for the National Museum. 
Reference to tlie collections received from him is made in the accession 
list (Section v). 
To Dr. Timothy E. WiJcox, U.S. Army, Fort Huachuca, Ariz. Ap-
paratus and material for preserviug aud collecting natural history spec-
imens. Several collections have been received from hirri, 1~eference to 
them being made in the accession list (Section v). Other collections 
received from him will be referred to in the accession list of the Mu-
seum Report for 1893 . 
. October 1.-To Mr. P. L. Jouy, U.S. Natioual Museum. A very ex-
tensive collecting outfit, to be use<l. in obtaining and preserving natural 
history specimens during his travels in Mexico. A list of the speci-
mens obtained by him will appear in the accession list of the Museum 
Report for 1893. 
October 6.-To Mr. Heli Chatelain, consular agent, Loanda~ Africa. 
An outfit to be used in collecting and preserving natural history speci• 
mens and other objects for the National Museum. 
November 19.-To Mr. R M. Bartleman, U. S._ Legation, Caracas, 
Venezuela. Photographic outfit, to be used in obtaining vie~s fol' the 
National Museum. 
December 1 and 15.-To Mr. Charles W. Richmond, Department of 
Agricultuye. Copper tanks, tank-boxes, alcohol, etc., to be used in 
collecting and preserving natural history specimens for the Museum. 
very large and interesting collection has been received from Mr. 
Richmond, obtained. from the vicinity of Guatemala, and is refened to 
ili th ace . ion list (Seetion v). 
/)er'enibf'r 10.-'fo Mr. CharleR 'l\ Simpson, U.S. ~ational MuRem~m~ 
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Mason jars, alcohol, net, canvas, etc., to be useu in collecting and pre-• 
serving natural history specimens. 
1892. 
February 9.-To Dr. Edgar A. Mearns, U. S. Army, International 
Boundary Commission, El Paso, Tex. A collecting outfit to be used in 
collecting and preserving natural history specimens for the National 
Museum. Reference to a portion of the collections received from him 
will be found in the accession list (section V); Other. collections 
which have been received from him will be referred to in the Museum 
Report for 1893. 
1lfarch 9.-To Mr. Louis Dexter, United States consul, Azores. Tank-
box, copper tank,. alcohol, etc., to be used for collecting and preserving 
nataral history speciinens for the National Museum. 
1l!Jarch 24.-To Dr. Timothy E. Wilcox, U. S. Army, Fort Huachuca, 
Ariz. Tank-box, copper tank, alcohol, etc., to be used in collecting and 
preserving natural history specimens for the National Museum. 
March 29.-To Mr. J. H. Camp, Leopoldville, Congo District, Africa; 
Outfit to be used in obtaining and preserving natural history specimens 
for the National Museum. · 
Jfay 16.-To Mr. George P. Merrill, U.S. National Museum. Copper 
tank, tank-box, and other material necessary to be used in collecting 
and preserving natural history and other specimens for the National 
Museum during his explorations in Arizona and adjoining States. 
June 2.-To Dr. Edgar A. Mearm;, U. S. Army, International Boun-
dary Commission, _Deming, .N. Mex. Ammunition, cotton · and hemp-
twiue, and ·other articles for use in collecting and preserving natural 
history and other specimens for the National Museum. 
June 11.-To Rev. J. A. Potter, Fort Clark, Tex. Two tank-boxes, 
alcohol, paper labels, and other material, required in collecting aud pre. 
serving natura,l history specimens for the National Museum. 
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REPORT ON THE DEPARTMENT OF ETHNOLOGY 
IN THE U. S. NATIONAL MUSEUM, 1892. 
By OTIS T. MASON, C11rator. 
During the fiscal year the entire staff of this department has been 
engaged in making preparation for the World's Columbian Exposition. 
The subject of ethnology at Chicago having been placed under the 
charge of Prof. Putnam, of 0-arnbridge, it was necessary to devise some 
scheme by which his operations iu the general exhibit should be kept 
separate from that of the Smithsonian Institution in the Government 
building. 
After consideration it was thought best to have the work of the 
Bureau of Ethnology (which is under the direction of the Smithsonian 
Institution) and that of the Department of Ethnology united. For the 
double purpose of this cooperation and of avoiding conflict with the gen-
eral exhibit, it was very opportune that the work of Maj. Powe11, entitled 
Indian Linguistic Families of Aniericci North of Mexico, was completed, 
so that it could be utilized for our purpose. The result of this investi-
gation is that the tribes of North America have been divided into the 
fo1lowing linguistic families: · Algonquian, Athapascan, Atpacapan, Beo-
thukan, Caddoan, Ohimakuan, Chimarikan, Ohimmesyan, CLinookan, 
Chitirnachan, Ohumashan, Coahuiltecan, Copehan, Oostanoan, Eski• 
mauan, Esselenian, Iroquoian, Kalapooian, Karankawan, Keresan, Kio-
wan, Kitunahan, Koluschan, Kulanapan, Kusan, Lutuamian, Mariposan, 
Moquelumnan, Muskhogean, Natchesan, Palaihnihan, Piman, Pujunan, 
Quoratean, Salinan, Salishan, Sastean, Shahaptian, Shoshonean, 
Siouan, Skittagetan, Takilman, Tanoan, Timuquanan, Tonikan, Ton-
kawan, . Uchean, Waiilatpuan, Wakashan, Washoan, · Weitspekan, 
vVishoskan, Yakonan, Yanan, Yukian, Yuman, Zunian. 
Many of these stocks, whatever may have been their previous his-
tory, at present include only a few individuals. Indeed a few· of them 
have become extinct, and _are known only in the literature of the early 
explorers and missionaries. 
The Chicago Exposition furnishes an excellent opportunity of testing 
the questions-how far language coordinates itself with industries and 
activities as a mark of kinship and race, and how far climate and the 
resources of the earth control the arts and industries of mankind in the 
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Rphere of language and race. For the purpose of testing these questi 
thoroughly, the following stock:;; llave been selected: Algonqui 
A thapascan, Eskimauan Iroquoian, Kio wan, Roluschan, Muskhog 
Pimau, Sl1osl10nean, Siouan, and Yuman, in order to emp"µasize o 
ginal influence8 as· affecting activities regardl~ss of stock. 
Southeastern Alaska and British Columbia were chosen as one 
northern Colorado, Oregon, and W ashiugton as another, southern 
ifornia• and parts adjacent as a third region, and the P ueblo country 
a fourth. 
The Algonquian family formerly inhabited the southern and easter 
<lrainage of Hudson Bay, Newfoundland, Nova Scotia, the Atlantic; 
slope of the United States as far south as the thirty-fifth parallel, ther 
regions around lakes Michigan, Huron, and Superior, and almost th& 
m1tire drainage of the Ohio River. This would give an excellent op-
portunity of studying the effect of twenty-five degrees of latitude and 
every variety of elevation, access to inland aud salt waters, abundance 
or scarcity of various animal and vegetable productions. The question 
then in this case would be to find out how far uniformity of activities 
had b~en secured over this wide and varied area by the possession of 
a common language. 
The Iroquoian stock occupied the region around lakes Erie and On• 
tario, and the upper St. Lawrence River. They were also in possession 
of the Susquehanna drainage, tbe mountainous region of Tennessee, 
· Kentucky, Virginia, the Carolinas, Georgia, and Alabama, with two 
small grants on the Atlantic coast, ,one in southern Virginia, the other 
in eastern North Carolina. 
The territory of the Muskhogean stock was bounded on t.he west by 
the Mississippi River, north by the Tennessee River and Cherokee 
Country, south by the Guif of Mexico, east by the Atla1~tic Ocean. 
This stock was early visited by Spanish, French, and English explorers, 
and, on account of the advanced civilization of its tribes, has been 
looked upon as furnishing the best explanation of the mode of life among 
tlie Mound Builders. 
The Siouan stock may be studied with advantage, on account of its 
restriction to the country of the buffalo, extending along the .Missis-
sippi (and particularly the Missouri), on the plains of the great West, 
reaching as far north as Saskatchewan River and as far south as the 
city of Natchez. A narrow strait across the State of Wisconsin; extend-
ing to Lake Michigan, was occupied by this stock, and some of the 
tribes are known to have lived in the mountains of Virginia and North 
Caroljna, above the falls of the rivers running into the Atlantic Ocean. 
The Biloxis of Louisiana belong also to this stock . 
. Pe~ha~ · the most intere ting of all the stocks, as regards geographic 
ch tribut10n and the relationship between tribal organization language, 
and art1vitie , i. the Athapascan, occupying· the drainao-e or't11e Yukon 
Riv r, iu la ka, and the Mackenzie River, in Canada: and extending 
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southward and inland to the upper waters of the Frazer River, in British 
Oolumbia. They touch the waters of the.Pacific at Cook's Inlet, in.Alaska, 
and on the coast of northern California and southern Oregou. They 
are also spread out over Arizona, New- Mexico, and northern Mexico. 
The distance between the most northern and most southern members 
of this stock is over 40 degrees of latitude. 
The Eskirnauan stock affords an excellent example of a homogen_eons 
· people, spread out over many thousands of miles in an eastArn and west-
ern direction, but always in an arctic or subarctic environment. In 
this area, however, there is great variety of materials, so that the 
same apparatus appears in one place, made of walruS' ivory, in another 
of antlers, in another of driftwood, in another of bone. At the lowest 
points reached by these people may be found implements fashioned from 
the standing tre·es. Another source of variety in the production of 
this stock is the accessibility of the various regions to the whaling indus-
try and other forms of trade. In those places from which the trading 
vessel bas been excluded, the. people are living in unchanged simplicity. 
In other parts where the natives have been in close contact with the 
whites-, as in the Russian domain, the acquisition of better tools has 
enabled them to improve remarkably upon their own arts, and this may 
fairly raise the question whether in other parts of North America the 
arts of the aborigines were not bettered by the coming of the superior 
race. 
The Kiowan stock, sc, far as we can gain auy knowledge of its 
spread historically, was confin_ed to a very narrow area in vVy0111ing 
.and Nebraska. The Kiowas are surrounded by Siouan, Shoshonean, 
and western Algonquian tribes; furthermore, since their home is on the 
plains of tbe great West, the buffalo country, their arts may be expected 
to resemble those of the surrounding peoples. 
The Shoshonean stock, joined by Brinton and others with the Piman 
· stock and the Aztecan, is confined chiefly to the Great Interior Basin, 
with outlying tribes in and across the mountain east and west. In one 
place, at the Moki villages, we have an example of Shoshoneans living 
in pueblos; all of the other tribes are dwellers in tents. 
The Pueblo country furnishes an excellent exampie of the mode '--
of architecture and life controlled by the region, and dominating 
over both language and tribal organization. In the open country 
among these Pueblos dwell the Apache and Navajo, of Athapascan 
stock, and late intruders from the north. These two peoples of the 
same family differ very much in all the arts of life, because the former, 
refusing to receive flocks from the Spaniards, have continued their 
course as bloodthirsty savages down to the present moment. On the 
other band, the N ava;jo, accepting flocks of sheep from the Spanish 
explorers, have learned the value of personal and tribal property, and 
have changed their mode of life and their industries altogether in ac, 
cordance with the new state of affairs. 
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Around the Gulf of California are the Piman and Yuman stoe 
aud these, owing to their ho~ogeneous environment, furnh;h bet 
material for the student of com11arative ethnology. 
In exhibiti11g material from the Pacific slope, owing to the gre 
variety of stocks crowded in circumscribed areas, the study was m 
of special regions offering natural conditions. Between Vancouv 
Island and Mount St. Elias is a vast forest region, the waters abound 
ing in :fish. Here are the Koluschan, Chimmessyan, Skittagetan, and 
Wakashan stocks, and their homogeneous environment enables th& 
ethnologist to study the diversities of tribes and stock, so far as the,: 
are expressed in natural things. 
The Salishan a,nd Shahaptian stocks together occupy the drainage of 
the Lower Frazer and Columbia rivers and could easily be considered 
apart. But from the mouth of Columbia River to the Santa Barbara 
Islands there is such a confusion of languages that we should hardly 
expect to find a new set of activities corresponding to each one of 
them. 
The effort was made during the year to set up in proper costume 
groups of men, women, and children belonging to· the largest of these 
stocks, engaged in some characteristic operation, so as to give to the 
visitors to the exhibition some idea of bow the people would look in 
their homes.. In addition to this, an arrangement was made ·for a series 
of alcoves, each one devoted to a separate stock. The objects were to be 
arranged in these alcoves to show the habitation, industries, and activ-
ities of the tribes belonging to the several stocks. Supplementary to 
this, a series of alcoves was devoted to characteristic arts, and in these 
the materials, apparatus, and products of each art were arranged upon 
an ethnographic basis, enabling the beholder to compare tribe with 
tribe upon the basis of a single indusfa·y. 
Inasmuch as a large amount of American aboriginal handiwork is 
made.by women, it has been thought advisable to devote one alcove 
-exclusively· to woman's work. The object of this is especially to show 
that the seeds of our modern industrial life. were sown by women in 
savagery. Whether we regard the exploitation of the earth for min-
erals in the shape of clay for pottery or materials for cooking vessels 
and cutlery, the gleaning of the fields and forests for ' plants to be 
worked up into food and textile, or the manipulation of animal sub-
stances of food, shelter, clothing or m,eful apparatus, the result is the 
same. It has been decided to exhibit these results in an alcove espe-
cially set apart for women's work. 
ACCESSIONS. 
The following accessions, made during the year, deserve special men-
tion: 
A a result of the patent congress, Miss Nellie Long Maynard loaned to the Na-
tional :luseum, through Mr. George W. Maynard, the collection of models and fire-
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arms illustrative of the invention of the Maynard rifle. This deposit, in connection 
with that of Col. Dodge, secures to the Museum a most creditable series of hreech-
loading :firearms. 
From the Cocopa, Yaki, Yuma, Papago, and other tribes of Sonora, Mexico, and 
Lower California, Mr. Edward Palmer collected for the Museum objects illustrating 
the industries of these tribes. The specimens in this collection are of the greatest 
value because they were selected in order to illustrate the humble industries of 
these tribes. 
'l'he Icelandic N atnral History Society made a contribution of clothing and house-
hold utensils from that island. 
The musical instruments of the Samoan Islands were contributed by Hon. Howard 
M. Sewall. 
From Torres Straits Mr. A. C. Haddon sent a collec_tion of eighty-three pieces il-
lustrating the arts and life of the natives of that region. They are especially in-
teresting on account of the contact at this point between the Papuan and Aust,ra-
lians. . 
Capt. J. o·. Spicer, of Groton, Conn., has added one more to the many obligations 
under which the Museum has been brought by his generosity in giving specimens of 
Eskimo clothing from Hudson Bay. 
Hon. Alex. R. Webb, consul to the Phillippine Islands, collected apparatus for 
games and gambling. 
The collection of 372 . pieces of Mr. James Mooney from Kiowa, Cheyenne, and 
Arapaho, Comanche, Sioux, and ·wichita Indians was made with a view.to illustrat-
ing the life of these tribes at the Chicago Exposition. Therefore they are of special 
value for ethnographic study. 
Capt. John G. Bourke continued to manifest his interest in the Museum and sent 
from Mexico objects of very great value. 
Dr. W. J. Hoffman, for the Bureau of Ethnology, made a collection among the 
Ojibwa and Menomonee Indians. 
Mr. R. W. Bartleman, United States legation, Caracas, Venezuela, has taken a 
special interest in the National Museum, and sent valuable material from that coun-
try. 
Mr. Emile Granier contributed costumes and industrial implements from the Arap-
ahos and Shoshones. 
The Museum was very fortunate to secure from the Royal Zoological Museum, 
Florence, through Mr. H. H. Giglioli, ethnological specimens from ·New Guil~ea, 
Andaman. Islands, and from several groups in the Molgave and Melanesian area. 
Miss Anna Picher, of Pasadena, Cal., contributed specimens of Mexican handiwork. 
Dr. Z. T. Daniel, U.S. Army, continued to favor the Museum with specimens from . 
Dakota. 
Mr. S. G. Worth, U. S. Fish Commission, contributed a,pparatus to illustrate the 
turpentine industry of North Carolina. 
Mr. Fred. A. Ober sent from various islands of the West Indies rude appliances in 
vogue among the more ignorant peoples. 
Lieut. George Emmons, U. S·. Navy, sent to the Museum a number of bracelets of 
great value from Sitka. 
Through Hon. R()unsevelle Wildman, United States consul at Singapore, the Mu-
seum received a small number of weapons and apparatus for gaming. 
Dr. Washiugton Matthews made a collection of Navajo wools and the material 
used in dyeing them. 
Dr. W. H. Dall gave to the Museum collections made in India by his father, Rev. 
C.H. Dall. 
The Museum is greatly indebted to Mr. I. C. Russell for 171 specimens collected 
during his explora.tion of interior Alaska. 
Dr. C. E. Woodruff, U. S. Army, contributed 37 photos of Hnpa Indians in Cali-
fornia. 
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From Mr. R. R. Thornton the Museum secured a complete suit of armor m 
imitation of that of Japan from plate of walrus ivory. 
A collection of ethnological objects from the Montagnais Indians of Labrador 
presented by Mr. Henry G. Grant. 
Lieut. G. B. Harber, U.S. Navy, presented a costly and beautiful series offinec 
ing from the Yokut of North Siberia. Additional value is given this collection 
the fact that these costumes were worn by Lieut. Harber and members of hie 
during the Jeaniiette relief expedition. 
Dr. J. Walter Fewkes presented to the Museum illustrations of Moki dances 
rendered good service in labeling many of the specimens collected already in 
Museum from ancient Tusayan. 
Dr. Franz Boas brought from the Chinuk tribes of Washington Territory asm 
collection. 
From Capt. R.H. Pratt, U.S. Army, the Museum has received a large collection 
various Indian tribes represented by the children at Carlisle school. 
From Mr. CharlPs de Struve the Museum received 39 portraits of the people of 
Russia. 
Mr. John Muriloch gave a small collection of Eskimo clothing personally made b 
him at Point B:urow, Alaska. 
The Museum received a great many favors from Mr. Stuart Culin, of Philadelphia, 
who has familiarized himself with the games of the Chinese. 
Mr. J. H. Turner, of the U.S. Coast Survey, gave the Museum 277 specimens col-
lected on t4e boundary line between Alaska and Cana,da. . . 
Dr. R. H. Lamborn, of Philadelphia, has loaned to the Museum a collection of 
Galton's anthropometric apparatus. 
Mr. Edward Lovett, of Croydon, England, has continued to enrich the Museum 
with specimens from the East. 
ROUTINE WORK. 
The routine work of the department of ethnology during the fiscal 
yea~ was greatly .aided by the construction of a large cabinet for the 
study series of objects and the setting apart of a special room for 
specimens too large for the ordinary cabinet. Owing to the lack of 
space it will be impossible in the future to increase the number of ob-
jects on exhibition at any one time. To meet the difficulty, and also to 
prepare for any additional space which may be granted in the future to 
· this department, the curator has continued to mount and label new 
specimens in standard unit boxes. The boxes compare in size to the 
standard Museum drawers, viz: 30 iuches in length by 24 inches in 
width, and of any depth to suit specimens from 2 to 12 inches. When 
once the specimens are mounted and]abeled and sealed up in these ex-
hibition boxes, these may be :filed away on shelves or racks like books 
in a library. 
The curator has had a large number of drawings made and has pre-
pared the library material for a monograph on the arts of war among 
the North American aborigines. Mr. Walter Hough has bestowed a 
great deal of care on the preparation of a catalogue of the Korean col-
lection,* which has been brought together through the cooperation of 
" See Report of U.S. Tational Museum, 1891, pp. 4-29-488. 
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-:Dr. Allen, Ensign Bernadou, U. S. N., Mr. P. L. Jouy, and others in-
·-teresterl in the work of the N atfonal Museum. 
Iu conclusion the curator most earnestly hopes that in future more 
ample accornfnodations may be furnished for the exhibition of t11e . 
ethnological collections. The object of all sucb. exhlbits shorild be the 
education of the people in the history of culture, but a comprehensive 
and correct idea of human progress can be given only where there is 
sufficient room to tell the whole story without crowding. 
The first catalogue entry in Jnly, 1891, was 152651, and the last 
entry in June, 1892, was 153894, giving a total of 1,243 entries. 
The number of specim~ns received during the year is 2,241. 

REPORT· ON THE DEPARTMENT OF AMERICAN A_BORIGINAL POTTERY 
IN THE D. S, NATIONAL MUSEUM, 1892. 
By WILLIAM H. HOLMES, HonQrary Curator. 
The operations in this department have been chiefly confined to the 
instalment of a large number of collections, nm;ie of which are of espe-
cial importance. These collections consisted for the most part of frag-
mentary wares collected for the Bureau of Ethnology by the curator 
and his assistants in the tide-water districts of Maryland and Virginia, 
and in the Gila valley~ :Arizona. 
During the year the curator completed an elaborate paper upon the 
pottery of the mound-builders, to be published by the Bureau of Eth-
nology. · Two papers upon aboriginal decorative art, derived from 
ceramic sources, were published in the " American Anthropologist," 
one in the January and the .other in the April number. 
The last catalogue number for June, 1891, is 136183; and for June, 
1892, 155306. 
Donations of earthenware were made by the following persons: Mr. 
Samuel A. L. Queredo presented fragments of painted pottery from the 
Argentine Republic, South America. Mr. W. Hallet Phillips trans-
mitted fragments of vases from Ossabaw Island, Georgia. . Mr. William 
Harden contributed a large earthen vessel from Ossabaw Island, 
Georgia. Prof. G. K. Gilbert, of the U. S. Geological Survey, presented 
fragments of ancient pueblo ware from Arizona. Mr. Henry Adams 
sent fragments of pottery from St. Helena Island, Georgia. Capt. John 
G. Bourke, U.S. Army, transmitted earthen vessels from Guadalajara., 
Mexico. Mr. Arthur H. Weston gave fragments of potteryfrom Florida. 
Thomas Dowling, jr~, contributed fragments of pottery from Montgom-
ery County; Md. From Mr. E. S.' Golson were received fragments of 
pottery from Saginaw River, Michigan. 
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REPORT ON THE SECTION OF ORIENTAL ANTfQUITIES 
1N THE U. S. NATIONAL MUSEUM, 1892. 
By CYRUS ADLER, Assistant Curator . 
In the absence in Europe of Prof. Paul Haupt, honorary curator of 
the section, I beg to submit the following report for the past year: 
The scope of an oriental department fully organized may be seen 
from the division into sections which was adopted by a committee of 
the America,11 Oriental Society, organized for the purpose of drawing 
up a programme to be submitted in the event of the assembling of an 
International Congress of Orientalists in America. The sections were 
as follows: 
I. Aryan section. II. Semitic section (Hebrew, Arabic, Syriac, 
etc.). III. Cuneiform section, .including all languages using cuneiform 
characters. IV. Egyptian section, cornprisiu·g the other African lan-
guages with the exception of Etbiopic and Ara.hie. V. Section of the 
extreme Orient (China and Japan) and of Central Asia. 
The Section of Oriental Antiquities, in view.of the limitations upon 
its scope and resources, is practically devoted to Biblical arcb::eology, 
to the arch::eology, history, languages, arts, and religions of the peo-
ples of w~stern Asia and Egypt. Material is chosen which especially 
illustrates Biblical history, and labels are prepared from this point of 
view. 
The fact must be emphasized that before the organization of this sec~ 
tion was contemplated, much of the material which would find place in 
a department of oriental antiquities had been collected for the Museum 
and installed in other departments, where it still remains. 
In the report for 1889 the hope was expressed that from the policy 
inaugurated by the Museum of preparing copies of Assyro-Babylonian 
objects for a study collection, there would grow a catalogue of all the 
Assyro-Babylonian objects in tbis country. This plan, it is expected, 
may shortly be realized . . At tµe J;Deeting of the American Oriental 
Hl 
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Society held in Washington in April, 1892, the folJowing resolution 
adopted: · 
In view of the introduction into this country of numerous collections of orien 
antiquities, especially from Egypt, Assyria, and Babylonia, 
Resolved I. That the Oriental Society recommends that records be obtained ofs 
objects, in both public and p1;ivate collections; · 
Resolved II. That a committee of three be appointed by the president to aid 
securing such material. 
The assistant curator was appointed a member of this committee. 
The American Oriental Society held its annual meeting in the chap 
ofthe Smithsonian Institution, April 21-23. A portion of the Hod 
son collection of oriental MSS., and of photographs of Assyrian o 
jects and of paper impressions of Egyptian sculpture, was tern 
rarily placed on exhibition in the chapel during the meeting. 
Mr. Frederick Stearns has offered to place his collection of Babyl 
nian cylinders and other· oriental objects of glyptic art at the dispos 
of the Museum for copy. 
The honorary curator, Prof. Paul Haupt, left for Europe in themontli 
of May. He will attend the Ninth International Congress of Oriental-
ists at London as the delegate of the Smithsoniau Institution. 
The assistant curator returned from his absence in the Orient in the 
interest of the World's Columbian Exposition in the month of January, 
and re:mmed his connection with the _Museum on March 1. Much of 
his time has been given to the formation of a collection of religious cer-
emonials for the exhibit of the National Museum at the Columbian 
Exposition. 
Two very carefully made and well-preserved paper molds of a piece 
of sculpture and a cuneiform inscription from Persepolis have been 
received, through the Department of State, from the Honorable Truxton 
Beale, United States miuister at Teheran. Casts have been made from 
these molds and their cop.tents will be described in a special paper. 
Mr. Beale had secured permission from the Persian Governmeut to 
remove some objects from Persepolis. On arriving at the spot he con• 
eluded that nothing characteristic could be removed without grossly 
disfiguring the ruins. He fou-nd also that ;Mr. Herbert Weld Blun-
dell had already commenced to make copies for the British Museum, 
but was quite willing that the National Museum should cooperate in 
the work. These two moldings, the first made, were presented by 
Mr. Blundell to Mr. Beale. It appears that the mold of the cuneiform 
inscription is the first ever taken from Persepolis. It is to be hoped 
that means will · be found to prosecute this important archreological 
undertaking. 
The Museum has received on deposit from the Telfair Academy of 
Art and Sciences, of Savannah, Ga., a portion of the collection of 
oriental books and manuscripts of the late William B. Hodgson. Mr. 
0arl L. Brandt, director of the Telfair Academy, is entitled to hearty 
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recognition for his· assistance in securing the deposit of this interest-
ing collection. 
The crowded state of the Museum has rendered it impossible to place 
any more objects in the exhibition series. 
Two papers, relating to the Hodgson collection, were read by Dr. 
Adler before the. American Oriental Society at the meeting held in 
Washington: "Notes on William B. Hodgson" and "Christopher 
Columbus in oriental literature with special reference to a Turkish 
MS." 
The catalogue of the section is kept, l>y the department of ethnology. 
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REPORT ON THE HISTORICAL COLLECTIONS 
IN THE U. S. NATIONAL MUSEUM, 1892, 
A. HOWARD CLARK, CU1Y1,tor. 
The curator of historical collections, being also editor of the Pro-
ceedings and Bulletm, and in charge of the printing of ].abels and 
blanks for all departmentR of the Museum, has been unable to give as 
much attention as desired to the general work on the very valuable 
colle9tion of objects classified as "historical relics," and which are of 
very great interest to the numerous visitors to the National Museum. 
An effort has been made to .place on exhibition relics or memorials 
that may teach biography or American history in an intelligent man-
ner, rather than to exhibit objects that are simply'' curios," bearing no 
special relation to eminent men or important events. · 
Being without the aid of an experienced assistant, the curator is 
unable to report much technical work accomplished in the study.and 
arrangement of the hundreds of medals and coins that have accumu-
lated. In fact, the incomplete condition of several classes of objects on 
exhibition, as regards proper labeling and installation, bas necessitated 
the temporary withdrawal of some of the most interesting collections. 
For exhibition at the Columbian Historical Exposition at Madrid in 
the summer and fall of 1892, the curator brought together quite a full 
series of American colonial coins; medals illustrating the colonial 
period, the Revolutionary War, and medals commemorative of political 
and civic events, besides a large series of paper mone.y, extending from-
the early days of the American colonies down to the present national 
currency; also postage stamps of each issue since 184 7, when they 
were introduced in this country; maps of early explorers, engravings 
of important national events, etc. 
The character of the historical collections in the National Museum 
was outlined in the curator's report for the last fiscal year, and an effort 
has been made to carry out the plan therein set forth. Some valuable 
additions have been made to the collections. The number of accessions 
has been thirty-three, aggregating several hundreds of · individual 
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objects. .Among the important accessions were the cabinet of an 
and modern gold, silver, and copper coins, antique seals, etc., bequea 
by Gen. Meigs; the Cox memorial vase from Mrs. S.S. Cox; the Se 
vase presented to Prof. Hilgard, some autograph papers by Presid 
.Adams and 'William Henry Harrison, the original roll and must.er 
Gen. Washington's body-guard in 1782, a dish and ewer of preci 
metals presented to .Admiral J ouett, and a complete coll~ction of ph 
graphic and engraved portraits and autograph letters of members 
the National .Academy of Sciences. 
The curator has been called upon to examine and report on ten co 
lections of coins, medals, and historic objects, which have been retur 
to the owners. 
ACCESSIONS DURING THE YEAR ENDING JUNE 30, 1892. 
A. F. Wooster, Norfolk, Conn. Haytien copper coin. (Acc. 24529.) 
Dr. Clarence W. Bowen, New York City. Programmes, circulars, invrtations,'c 
and other official papers relating to the centennial celeb»aition of Washington's 
auguration in New York City, April 30, 1789-1889. (Acc. 24551.) 
Weil Brothers, Alexandria, Va. Spanish coin of the year 1781. ( Acc. 24599.) 
T. G. Fillette, U. S. Navy, Washington City. Cane of palm wood, the handle a wil 
boar's tusk, gold mounted, presented to Lieut. Fillette by His Majesty Kalakau&, 
King of the Hawaiian Islands. (Acc. 24660.) 
Wm. V. Kramer, Washington City. Copper .coin, 2½ cent, of Dutch East Indies 
1858, and copper coin, 1 cent, of 'British North Borneo Company. (Acc. 24661.) 
Paul Beckwith, Washington City. Photograph from pencil sketch (made 'h1 Col. 
Rene Paul) of first residence built in the city of St. Louis, Mo., February 10, 1764, 
(Acc. 24724.) 
John F. Kelly, Washington City. Police baton carried by )the auxiliary gnarl!, 11, 
night police {orce of Washington, D. C., prior 'to 1861. (Acc . .24817.) 
Paul Beckwith, Washihgton City. Jubilee medal of Pope Leo XIII, issued on tJl6 
fiftieth anniversary of his episcopacy. (Acc. 24834.) 
James J. Clark, Troy, N. Y. Small box made from portion of tree in Scotlana 
under which Sir William Wallace 'hid himself in ·the xmth century. (Acc. 24883,) 
George E. Muzzey, Lexington, Ma:ss. ·silver medal ·of thi3 centennial •celebration 
of the battle of Lexington, April 19, 1775-1875. (Acc. 24958.) 
B. H. Hall, Washington City. The Kearney cross, bronze, Bir.ney's Division, one 
of the thousand decorations given by Gen. Birney, in 1862-'63, to soldiers under his 
command for bravery. (Acc. 24966.) · 
Mrs. W. N. Callender, Greenbush, N. Y. Hand-made shingle 'from original portion 
of ¥an Rensselaer house, 'built in 1642. (Acc. 24967.) . 
Henry Sandham, Boston, Mass. Gravure etching proof of the reproduction of oil 
painting, Battle of Lexington (original by Mr. Sandham), in town hall at Lexing-
ton, Mass. (Acc. 25018.) 
W. N. Callender, Greenbush, N. Y. Stone porthole from the Van Rensselaer man-
sion, built at Greenbush in 1642. (Acc. 25051.) 
B. T. Nash, SjTacuse, N. Y. Cap worh by Nathan Ives during ·naval engagement 
between the Kearsa1·ge and the Alabarna; also knife sheath and sailor's palm owned 
by Seaman Ives. (Acc. 25148.) 
:Mrs. ,J.E. Hilgard, Washington City. Sevres vase presented to Prof. Hilgard by 
the French Government. (Acc. 25172.) 
Joseph Francis, Minneapolis, Minn. Silver medal presented to Mr. Francis on 
occasion of a celebration on Lake Lucerne. 
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Gen. M. C. Meigs, U.S. Army. Seven water-color sketches of views in Washington 
....(Jity . 
Executors of estate of Gen. M. C. Meigs, U. S. Ar11y. Antique seal ring with 
-intaglio portrait of Julius. Cresar, signet ring of bronze with stone engraved intaglio, 
cabinet of ancient and modern gold, sHver, :;i,nd copper coins, medals, etc.; silver 
tureen presented to Gen,. Meigs by citizens of Washington; silver tea-kettle pre-
sented t o Commodore Rodgers by citizens of Baltimore for saving the city from 
British capture during war of 1812-'15, and other objects bequeathed by Gen. Meigs 
to the tNational Museum. ( Acc. 25386.) Also, large collection of maps, architect.nra.l, 
engineering, and monumental engravings, photographs, scrapbooks, etc., collect ed 
by Gen. Meigs. 
Mrs. S.S. Cox, New York City. Memorial vase presented to Mrs. Cox by the mem-
bers of the Life-Saving Service of the United States in commemoration of the services 
of the late Hon. S. S. Cox. 
Mrs. Charles L. Brace, Dobbs Ferry, N. Y. Silver medal presented in 1877 by 
King Victor Emmanuel to the late Charles L. Brace for his labors among the Italian 
-children in New York City. (Acc. 25476.) , 
A. F. Wooster, Norfolk, Conn. French copper coin. (Acc. 25485.) 
. J. H . Mccreery, Oceanport, N. J. Portion of foundation of Quaker Church, built 
in 1727 in Burlington County, N. J. (Acc. 25543.) 
Mrs. Matthias Denman Wilbur, Newark, N. J. Military land patent signed by 
.John Adams, Presidenti of the United St.ates, and dated at Philadelphia, March 28, 
1800, granting 4,000 acres in Northwest Territory to Matthias Denman. (Acc. 25551.) 
Miss Charlotte D. Wilbur, Newark, N. J. Autograph receipt from WilliamHeni·y 
H arrison, clerk of the Northwest Territory, to Matthias Denman, dated May 21, 
1800, indorsed by John Cleves Symmes. (Acc. 25552.) · 
Mrs . Theodore W. Parmele, New York City. Historical chart of the United States. 
(Acc. 25558.) 
Romyn Hitch c"ock, Washington City. Six copies of the Peking Gazette, the 
-oldest newspaper in the world, published daily in Peking, China. (Acc. 25569.) 
John C. Bird, St. Louis, Mo. Flint-lock, breech-loading musket, with silver plate 
inscribed: "By resolve of Congress presented to Gustavul'I A. Bird for gallantry at 
batt le of Plattsburgh." (Acc. 25598.) 
Capt. James M. Miller, Washington. City. Original roll and muster of the Com-
m ander-in-Chief's (Gen. Washington's ) Guard for the month of July, 1782, certified 
by Wm. Colfax, Lie:a.tenant in command; also testimonial to good service and char-
.acter of de Arendt. (Acc. 25672.) 
Admiral J.E. Jouett, U. S. Navy, and Mrs. Jouett, Washington City. Dish and 
-ewer of "precious metals,'' presented to Admiral J ouett for services in saving from 
.shipwreck the British steamship .Histo1·ian in the Caribbean Sea in 1885. (Acc. 
25679.) 
R. W. Turner, U.S. consul at Cadiz, Spain. Wooden door formerly used in the 
convent of La Rabida at Palos, Spain. (Acc. 25681.) 
Mrs. James C. Booth, Haverford, Pa. Platinotype portrait of Prof. James C. 
Booth, Ph.D., LL. D., late melter and refiner of the United States mint at Philadel-
ph ia. (Acc. 25785.) 
Dr. Marcus Benjamin, New York City. Com~lete collection of photographic or 
engraved portraits, and autograph letters of members of the National Academy of 
Science. 
AMERICAN HISTORICAL ASSOCIATION. 
As in previous years, the annual meeting of the American Historical 
Association was held in the lecture hall of the National Museum during 
t he Christmas holidays, when the curator of historical collections pre-
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pared a special exhibit of documents and relics pertaining to Ameri 
history. 
Under the act of incorporation the association deposits its collectio 
in the National Museum. During this fiscal year there have been 
ceived for storage several thousand volumes and pamphlets publish 
by the association since its org-anization in 1884, besides a consider 
able number of books and pamphlets presented to the association and 
forming the nucleus of a historical library. 
The programme of the annual meeting held December -29-31, 1891, 
was as follows : 
Inaugural Address. By Hon. William Wirt Henry, of Richmond, Va., President 
of the association. 
The Virginia Secession Movement. The Convention of 1861. By Dr. Jeffrey R. 
Brackett, of Baltimore. · 
A Pew Pacts from the Records of an Old Virginia County. By President Lyon G. 
Tyler, of William and .Mary College. 
The Earliest Texas. By Mrs. Lee C. Harby, of New York City. 
Henry Clay, the Pirst Politi.cal Speaker of the House. By Miss Mary Parker 
Follett, Harvard "Annex." · 
Gov. William Leete and the Absorption of New Haven Colony by Connecticut. By 
Dr. B. C. Steiner, Williams College, Massachusetts. 
Lord Lovelace. By Gen. James Grant Wilson, president, New York Genealogical 
and Biographical Society. 
Once Pamous Louisbourg and Memorials of the French Regime in:' Cape Breton. 
By J. ,G. Bourinot, C. M. G., LL. D., D. C. L., Ottawa, Canada. 
Enforcement of the Slave Trade Laws. By W. E. B. Du Bois, A. M., Rogers 
Memorial Fellow, Harvard University. , 
Lotteries in American History. By Hon. A. R. Spofford, Librarian of Congress, 
Washington, D. C. 
Some Characteristics of Boston Puritans. By Prof. Barrett Wendell, of Harvard 
University. 
Parliamentary Government in Canada. By J. G. Bourinot, C. M. G., LL. D., 
D. C. L., Ottawa, Canada. 
Slavery in the Territories, Historically Considered. By President James C. Well-
ing, of the Columbian University, Washington, D. C. 
Historic Portraits of Benjamin Pranklin. Illustrated. By Clarence Winthrop 
Bowen, _Ph. D., New York. 
The History of the Irish Land Legislation. By Prof. William A. Dunning, 'of Co-
lumbia College, New York City. 
Phenomena of Universal Suffrage. By Brooks Adams, Quincy, Mass. 
The Treaty-Making Power under the Gonstitution. By Judge Charles B. Elliott, 
Ph. D., Law School, University of Minnesota, Minneapolis. 
:r'be United States and International Arbitrations. By Pr~f. John Bassett Moore, 
of Columbia College, New York City. 
Visitorial Statutes of Andover Seminary. By Prof. Simeon E. Baldwin, law de-
partment, Yale University. 
State Sovereignty in Wisconsin. By Albert H. Sanford,, B. L. of the University 
of Wisconsin. (To be read by Prof. C. H. Haskins.) 
Commerce and Industry of Florence during the Renaissance. By Dr. Walter B. 
Scaife, Pittsburg, Pa. 
The Present Status of the Subject of pre-Columbian Discovery by the Norsemen. 
By James Phinney Baxter, esq., Portland, Me. 
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The History and Determination of the Ll.ne of Demarcation established by Pope 
Alexander VI between the Spanish and Portuguese Fields of Discovery and Colo-
nization. By Prof. Edward G. Bourne, Adelbert College, Cleveland. 
Recent Discoveries concerning Columbus. By President C. K. Adams, of Cornell 
University. 
The Annual Report of the Association for 1890 was transmitted to 
Congress by the Secretary of the Smithsonian Institution in February, 
· 1891, but was not printed until the present fiscal year. It is an octavo 
volume of 310 pages, the contents being as follows: 
Report of proceedings at seventh annual meeting, held in Washington, D. C., 
December 29-31, 1890. 
Inaugural address of John Jay, president of the association: The Demand for 
Education in American History. 
!.-CANADIAN HISTORY. 
Canada and the United States from Historical Points of View. By J. G. Bourinot. 
New England Settlements in Acadia. By Benjamin Rand. 
The Legislative Work of the First Parliament of Upper Canada. By William 
Houston. 
II.-EUROPEAN .HISTORY. 
The Fate of Dietrich Flade. By Prof. George L. Burr. 
Theory of Village Community. By Dr. Charles M. Andrews. 
A Plea for Reform in the Study of Municipal History. By Dr. George Gros!, 
Mirabeau's Speech of May 20. By Freeman M. Fling. 
The Formation of the French Constitution. By Adolphe Cohn. 
Karl Follen and the Liberal Movement in Germany. By Prof. Kuno Francke. 
Bismarck the Typical German. By William G. Taylor. 
I!l.-AMERICAN CONSTITUTIONAL HISTORY. 
How the Written Ballot came into the United States. By Douglass Campbell. 
A Virginia Bill of Attainder, the Case of Josiah Phillips. By Prof. William P. 
Trent. 
Amendments to the Constitution of the United States. By Herman V. Ames. 
Congressional Demands upon the Executive for Information. By E, C, Mason. , 
Responsible Government in Canada. By J. G. Bourinot. 
Bills of Rights in State Constitutions. By Gen. R. D. Mussey. 
IV .-AMERICAN ECONOMIC HISTORY. 
The Historical Development of the Budget of the United States. By Ephraim D. 
Adams. 
The Yazoo Land Companies. By Dr. Charles H. Haskins. 
State Articles and Politics. By William F. Willoughby. 
Slavery in New York, By Edwin Vernon Morgan. 
Slavery in the District of Columbia. By Mary Tremain. 
Remarks by William Birney on Miss Tremain's paper, "Slavery in the District of 
Columbia." 
V.-AMERICAN HISTORY-HISTORICAL SCIENCE. 
Raleigh's Settlements on Roanoke Island. By Dr. Stephen B. Weeks. 
The Political Ideas of the Puritans. By Dr. Herbert L. Osgood. 
State Historical Societies. By Gen. C. W. Darling. 
Organization of Historical Material. By W. H. Mace. 
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Is•History a Science! By Prof. R.H. Dabney. 
Webster's Seventh of March Speech. By ,James Schouler. 
The Borderland be'twee11 the Histoi:ian. aind the Archmologist. ' By Prof. Otis 
Mason. 
Bibliography of the Writings of the Members of the American Historical Assooiatioa 
for 1890. By Paul Leicester Ford and A. Howard Clark. 
Supplementary Bibliography of the Writings of Members of the American Histori-
cal Association. By Paur Leicester Ford and A. Roward Clark. 
Bibliogra.phy of the Historical Societies of the United States. 
Part I. 
REPORT ON THE SECTION OF GRAPHIC ARTS 
IN THE U. S, NATIONAL MUSEUM, 1892, 
By S. R. Kmrn~ER, Curator. 
Repeating the-words of· my report for last year, it may be said that 
the work done in the section of graphic arts during the fiscal year just 
ended, does not show perceptiMy in the appearance of the collections 
exhibited. The aim has again been to make the several divisions more 
complete by filling gaps here and there, and these additions are, as a 
matter of course, lost in the· mass to the general observer.' From the 
following details it will appeal' that the endeavor to complete the illus-
tration of the modern photo-mechanical processes has been conthmed, 
while at the same time due attention has been given to the other 
departments, so far as the means at command would allow. 
The most important additions of the year are the illustrations of the 
half-tone relief screen process. and of a variety of the photo-aquatint 
intaglio process (Photogravure Gilbo), prepared for the Museum at 
reduced prices by Mr. M. Wolfe, of Dayton, Ohio, and Messrs. A. W. 
Elson & Co., of Boston, Mass .• respectively. Some i~terestin-g speci-
mens, illustrating the advances made in chromocollographic process 
work, have been given by Mr. E. Bierstadt, of New York, and the J. B. 
Lippincott Company, of Philadelphia. The collection of materials 
used in the photo-mechanical processes has been increased by gifts 
from Messrs. Jas. P. Smith & Co., of New York, and by purchase. A 
beginning towards the illustration of the application of chromolitho-
graphy and of wood-cutting ·to the production of posters-a kind of 
work which has reaclred a high order of merit in the United States-
has been made by the gift of a few specimens -by the A. S. Seer Theat-
rical Printing Company, of New -York;· the Courier Lithographing 
Company, of Buffalo, N. Y., and Messrs. W. J. Morgan & 00., of Cleve-
land, Ohio, and by the purchase of some of the tools used. The fol-
lowing additions to the illustrations of the· history of the reproductive 
arts have been made by purchase: Head of Christ, P. 192, woodcut 
after Diirer; Portrait of Otto Heinrich von Schwarzenberg, woodcut, 
dated 1607, by Ohr. van Sichem, after Goltzius; Christ before Annas, B 
12, engraving on copper by Israel van Meckenem; Portrait of Philip 
II, engravin~ on copper, dated 1586, by Hieronymus Wierix; Portrait 
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of Jan Lutma, the younger, by himself, dated 1681, executed on cop 
with punches ( opus mallei), the first specimen of this kind of work 
quired by the Museum, and a fine proof of J. G. Miiller's portrait 
Anton Graff, after Graff, engraved on copper. 
The specimens received during the year have mostly been placed on 
exhibition. To accomplish this, part of the division of photo-mechani-
cal process work had to be rearranged, and a number of table-cases 
had to be placed in the alcoves. These cases inteTfere somewhat with 
the appearance of, and the freedom of movement in, the alcoves, butthey 
are excellently well adapted for the display of technical specimens, and 
it is to be hoped, therefore, that more of them will be provided as the 
collections grow and are rearranged. Considerable progress has been 
made in the labeling, by the substitution of written for printed labels. 
It has been possible in this way to label nearly all the specimens on the 
eastern, and a considerable number of those on the western side of the 
hall of Graphic Arts. It is now proposed t.o complete the labeling in 
this manner, leaving the collections for the present in essentially their 
actual condition, with the exception of such additions as it may be pos-
sible to make meanwhile. The next step will be the systematic cata-
loguing of all the material on hand, and the endeavor to procure such 
additional specimens as are needed to complete the yarious series. 
This done, the whole collection can be rearranged according to the 
catalogue, and a manual of it can be prepared for the use of students. 
The exhibition of The Reproductive Arts, arranged by me at the Mu-
seum of Fine Arts, Boston, at the begfnning of this year (1892), and 
the catalogue prepared for the same exhibition, were preliminary stud-
ies on the basis of which the more extensive scheme planned for the 
U. S. National Museum is to be carried out. 
No further progress bas been made in the arrangement of the collec-
tion of patents. 
The last number entered on the catalogue of the section of Graphic 
Arts for the year ending June 30, 1891, having been 4797, and the cor. 
responding number for the year now under consideration being 4976, 
it follows that the number of entries during the year has been 179. As. 
some few of these entries represent more than one specimen, the num-
ber of accessions may be given in round numbers at about 200. Of 
these specimens 42 were purchased. A list of the donors is included 
1n Section v of the report. No statistics car. be given, for the present,, 
of the reserve and duplicate series. 
LIST OF ACCESSIONS RECEIVED AS GIFTS DURING THE YEAR ENDED JUNE 30, 1892, 
ARRANGI<:D ALPHABETICALLY ACCORDING TO NAMES OF DONORS . 
Avery, . P., ew York. One dry-point by Del:ltre. No. 4970. 
Bates, Kimball & Guild, Boston. A series of photo-mechanical reproductions of · 
pencil drawings. o. 4839. 
Bierstadt, E ., New York. A set of progressive proofs of a chromocollogra.ph. Nos. 
4799-4805. 
' 
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Courier Lithographing Company, Buffalo, N. Y. Lithographic poster. No. 4976. 
Cross, Prof. Chas. R., Boston, Mass. Heliotype printing film and impression; spec-
imens of collographic printing; Woodburytypes. Nos. 4840-4850. 
Crosscup & West, Philadelphia. Specimens of the new Ives process, line and half-
tone. Nos. 4851-4871. 
Ewen, Warren, jr. & Co., Chicago, Ill. Architectural drawings printed by the 
"Multicolor process." Nos. 4813-4816. 
Goode, Dr. G. Brown, Washington, D. C. The Analectic Magazine, July, 1819, with 
two plates; one mezzotint by Pelham; one engraved copper plate, with an im-
pression from it. Nos. 4939-4943; 4971, 4972. 
Hinds, J.E., Brooklyn, N. Y. Specimens of early American half-tone relief work. 
No.4935. 
Ives, Fred. E., Philadelphia. Four specimens illustrating the making of plaster casts 
from swelled gelatin reliefs. Nos. 4878-4881. 
James~ Joseph F., Washington, D. C. Catalogue of Mosler exhibition. No. 4933. 
Ketterlinus Printing House, Philadelphia. A chromolithographic proof book. No. 
4908. 
Koegler, Franz, Brooklyn, N. Y. Two specimens of photo-mechanical work produced 
with grained screens made by the donor. Nos. 4945, 4946. 
Koehler, ·s. R., Roxbury, Mass. A scale of tints for reproduction. No. 4820. 
Linton, W. J., New Haven, Conn. Two wood-engravings by the donor. Nos. 
4826, 4827. 
Lippincott Co., The J.B., Philadelphia. One chromolithograph; four chromocollo-
graphs. Nos. 4895-4899. · 
Morgan, J ., & Co., Cleveland, Ohio. Three specimens of chromolithographic poster 
work. Nos. 4973-4975. 
Museum of Fine Arts, Boston, Mass. Modern impression from a fifteenth century 
wood-block; mold from a gelatin wash-out relief, and cast from same. Nos. 
4812, ,:1882, 4883. 
Payne, Robert H., Washington, D. C. An enamel picture on glass, by .the donor. 
No.4819. 
Ross, Waldo 0., Boston. Specimens of photo-mechanical process work. Nos. 
4951-4969. 
Rowlands, Walter, Allston, Mass. Specimens of photo-mechanical process work. 
NOS. 4872-4877. 
Seer Theatrical Printing Company, The A. S., New York. Three specimens of poster 
work. Nos. 4921-4923. 
Smith, Jas. P., & Co., New York. Specimens of gelatin used for photo-mechanical 
process work .. Nos. 480p-4809. 
Snyder, Theo., Brooklyn, N. Y. Specimens of photo-mechanical process work, etc .. 
Nos.4944,4947-4950. 
f.~ ... · .. _.. 't • . ,: 

REPORT .ON THE SECTION OF FORESTRY 
IN THE U.S. NATIONAL MUSEUM, 1892. 
By Dr. B. E. FERNOW, Honora1·y Curator. 
Tlie forestry collections have remained without many additions, owing 
to the fact that lack of space limits their exhibition, and the bulkiness 
of the material makes it undesirable to add to them in .the storage-
rooms. 
Since the Museum does not, like the Kew Gardens, command . any 
groundR of its own for the exhibition of living specimens, and the city 
parks of vVashington afford ample opportunity to serve as an arboretum, 
the curator of forestry collections has prepared during the year a full 
list, with notes, of all the tree specie8found in these parks, and plotted 
the same so that they may be readily fouud. This compilation, car-




REPORT ON THE SECTION OF TRANSPORTATION AND ENGINEERING 
IN' THE U, S. NATIONAL MUSEUM, 1892, 
By J. ELFRETH WATKINS, Curator. 
During the fiscal year ending June 30, 1892, the time of the curator 
was largely taken up by assignment to other duties; hence little atten-
tion could be devoted to the section. 
Unfortunately for the student of the history of the American steam-
boat and railway, little thought was given in the early days to the 
preservation of objects which would now be considered invaluable 
relics of the early sta.ges of the development of these appliances of 
transportation upon water and land. 
So far as is known, the importaut relics now in existence, with very 
few exceptions, have been deposited in the U. S. National Museum 
through the cooperation of the officials of railway and steamboat com-
panies. The future additions to the transportation collection must, 
therefore, necessarily consist of models and drawings of historic objects. 
Since the appropriations by Congress did not permit of their construc-
tion or purchase, extension of the collection during the year has been 
made by the acquisition of such objects relating to the development of 
the mechanic arts as illustrate the evolution of the epoch-making inven-
tions. 
During the year the curator took part in the meetings* of the Ameri-
can Association for the Advancement of Science, at Washington; the 
convention of the Old-Time Telegraphers' .Association, at Washington, 
and the ceremonies at the completion of the monument erected by the 
Pennsylvania Railroad Company at Bordentown, N. J. · 
T4e erection of this monument (Plater) by the Pennsylvania Railroad 
Oompany, to mark the first piece of iron railway track laid between 
New York and Philadelphia in 1831, attracted the attention of officials 
and employes of the railway companies throughout this country, and 
the general public as well, and a description thereof found place in ·the 
principal railroad journals of Europe and America. A description of 
* See Bibliography (Section IV.) 
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the monument from the memorial volume issued · at the tune 
below: 
The railroad monument at Bordentown, erected by the Pennsylvania 
Company, was completed in 1891. It is composed of a cube of Baltimore~ 
feet square and 7 feet high, snpported upon an octagonal foundation composed.Qt 
stone blocks upon which the iron rail~ were originally laid in the tracks of the 
den and Amboy Railroad. Around this cube is a circle composed of two of 
original rails with which the road was first laid. These rails are supportedb.7 
blocks a'Ccording to the original practice, the spikes and joint :fixtures alf!o 
from the original tracks. This type of rails, which is now known throughout 
world as the "American rail," was designed by Robert L. Stevens in 1831. Sunk 
the south side of the granite block is a bronze tablet, which contains a represen 
tion (carefully drawn to scale), in relief, of the locomotive "John:&ull,"wi 
tender improvised from a freight truck, with tank consisting of a whisky hogsh~ 
and the two passenger cars that first did service in the State of New Jersey in 1831. 
The tablet (Platen) contains the following inscription in raised letters 
"FIRST MOVEMENT BY STEAM ON A RAILROAD IN THE -STATE OF 
JERSEY, NOVEMBER 12, 1831, BY THE ORIGINAL LOCOMOTIVE 'J9 
BULL,' NOW DEPOSI'l'ED IN THE UNITED .SITATES NATIONAL MUSQ 
AT WASHINGTON. THE FIRST PIECE OF RAILROAD TRAOK IN NEW JEW 
SEY WAS LAID BY THE CAMDEN AND A..'1BOY RAILROAD .COMPANY BJ, 
TWEEN THIS POINT AND THE STONE, THIRTY-FIVE HUNDRED FEET EMIT 
WARD, IN 1831." 
Upon the east side of the block, cut into the gra:Q.ite are the words: 
"CAMDEN AND AMBOY RAILROAD, 1831," 
and on the reverse side is inscribed: 
. "ERECTED BY ·THE PENNSYLVANIA RAILROAD COMPANY, 1891." 
The programme of the exercises at the celebration of the sixtiet'h 
anniversary of the first movement.by steam in the State of New Jersey, 
which was held at Bordentown, November·12, 1891, was as follows: 
Address of presentation, by J.o.seph l'. Richards, assistant chief engineer, Pennsyl,, 
vania Railroad Company. . 
Address of acce.Ptance, by F. Wolcott Jackson, .general superintendent, United 
Railroads of New Jersey Division, Pennsylvania Railroad ·Company. 
Historical address: The Camden and ·Amboy Railroad-origin and early histoey-
by ,J. Elfreth Watkins, curator, section of transportation .and engineering, U. S, 
Natioual Museum, Smithsonian Institution, Washington. 
The Pennsylvania Railroad :Company has since published the 
addresses delivered at the celebration in a memorial volume, ~a.nd-
somely illustrated. 
Interest .in the department of transportation at the World's Colum-
bian Exposition has led to frequent examinations of the collection dur-
ing- tbe year, the objects both in the exhibition and study series being 
studied by officials of the Exposition and of several railroad compa-
nies who propose to take part therein. The chief of the department 
of transportation-exhibits of the Columbian Exposition spent several 
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<lays ill the Museum, in Ang-ust, lSDl, ,vhcre he studied t l1e collccti011s 
,wd had access to a_ provjsional outline of a proposed · exhibit, which 
Jrnd been prepared by the curator at the request of the assistant sec-
rntary of the Smithsonian Institution, to be used if it were decided t!Jat 
the section of transportation a,nd enginceriug should be represented in 
tl1e Government exhibit at Chicago. 
With the return of this scheme of classification the following COi l:.-
muuication was received: 
[Departme11t tra11sportation exhiuits-railwa.ys, rnsscls, .-ehicles-·willard A. Smith, cl.lief.] 
OFFICE OF THE DIRECTOR-GENI~l{AL, 
\VORLD'S COLUMBIAN EXPOSIT!• •N, 
Chicago, Ill., U. S . ..:1:, .dngnst 27, 1891. 
DEAR Sm: I return herewith a scheme of a tl'ansportatiou exhibit, which you 
kiudl.v loaned to me, and which promises to be of much value. I am greatly obliged 
to yon for the favor, as also for the other liLeratnre_ which you kindly gave me. It 
will s:we a great, deal of research which would otherwise have been necessary. 
Yours truly, 
WILLARD A. S:\UTII. 
Prof. J. E. ·w ATKINS, 
.National JJfoseu1n, Washington, D. C. 
Access to the study a.nd exhibition series in the section was also 
given to Maj. J. G. Pangborn, special agent iu charge of the Baltimore 
and Ohio Railroad Compauy's historical exhibit at the World's Colum-
bian Exposition. Numerous photographs of models and drawings in 
the collection were made by M~j . Pangborn's representative for this 
exhibit, which promises to l>e more elaborate than ever before made at 
an exposition by a railroad company. 
At the request of the chief clerk .of the Post-Office Department a 
number of models and drawings in the collection were photographed to 
form the basis of illustrations for a puqlication which is designed to 
i:;how the growth of the United Stat.es Post-Office Department. 
A.moug the important accessions during the year are the followmg: 
Electrical loeomotive, which made the most ra,pid recorded speed (115 to 120 miles 
per hour) on land, uy generated · power, a,t Lanrel, Md.7 in the year 1889. Pi.1blicly 
reportecl by 0 . T. Crosby in his paper entitled High Speed Electrical \Yorks, and 
by .J. Dashiell, jr. , in the Electrical Railway as Applied to Steam Roads. Both papers 
are to be found in the proceedings of tue American Ass.ociation of M_echanical Engi-
ueers. 
The following letter accompanied tbismost iuterestiugpieceofmacbin-
ery: 
NEW YORK, Jwie 13, 1890. 
MY D1-:AR Sm : According to yuur re<1uest I make the following• statemeut: My 
electric motor was originated and designed by me for rapid ~peed. I h ad in vie,v 
tho enlargement of the same to supplant the steam engine on standaru railroads for 
long-distauce service. 
It was the first electric motor which was successfully rnn ·with the armatnres 
wound directly around the axles; thereby doing away with all wea1fog p~rts except 
the journals, and admitting of :my speed desirable. 
H. Mis. 114, pt. 2--9 
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My motor was run near Lan rel. Mtl., on a circular track , 2 miles in eircumfere 
constructed especially for making these experiments, which extended over a peri 
of nearly two years, during which time speeds were nrnde from 100 to 120 miles 
honr. Twenty miles per hour was the fastest speed ma,le by an y other electri 
motor until mine had made 100 miles per hour. 
Yonrs very trnly, 
P rof. J. E. \,V ATKINS, 
Washiugton, D. C. 
The following certificate is attached to the locomotive : 
On December 3, 1889, I witnessed Mr. \Veems' electric mot or make a speell of fr 
115 to 120 miles per hour. I was employed by Mr. Weems as mec hanical engin 
for about two years. and assisted in a nnmber of test trials of speed made with 
motor, and also assisted ·at the time the above fast rate speed of 115 to 120 miles w 
made. 
B . . J . DASHmLL, JR. 
Tbe collection bas been greatly enriched by the addition of the seri 
of models, tern-plates, and drawings oft.he various sections ofrails,whic 
were considered by "the committee on form, weight , manufacture, an 
life of rails," appointed by the American Society of Civil Engineers · 
1873, and whose deliberatious have bad an important bearing upon the 
America:.n rail standards for the ]a.st twenty years. This series, which 
is a most valuable one, was presented by Mr. Octave Chanute, pas 
president, American Society of Civil Engineers, who was an activ 
member of the committee during a,ll its deliberations. 
A. series of models of steel railroad cross-ties used in E urope was 
deposited by Dr. B. B. Fernow, of the Division of I◄'orestry in t~e Depart-
1i1eut of Agriculture, who, in bis official capacity, is taking an active 
interest in the introduction of metallic ties upon American railroads, 
in order that the present demands sba.ll not continue to be made upon 
the forests of this country to supply the wants of rail road builders. 
lVIr. S. L .. Roberts, of the Amboy Division of the Pennsylvania Rail• 
road, has added to the collection previously deposited by him, a mun-
ber of objects 1.llustra.ting the development of the rail splice. These 
· objects were mainly collected from the old Carndeu and Amboy Rail-
road. 
The value of the collection of telegraphic apparatus bas been greatly 
euhanced through the enthusiastic cooperat,ion of Mr. George C. May-
uard, of Washington, secretary of the American Association of Invent-
ors and Manufacturers. 
During the annual conve.11tion of the Old Time Telegraphers' Associ-
ation their Joan collection of telegraph apparatus was, at his sugges-
tion, placed on exhibition in the section, and attracted much attention. 
Amo11g the important objects since deposited are to be found the 
<·ro -arm and in ulator laid ori the line from Washington to Baltimore 
i11 1 41 · a regi -ter and relay used iu the first office opened in Indiana 
in 1 48; twisted telegraph wire used iu 1864; various forms of earthen-
·ware and gla · insulators, and a pair of English dial telegraph in stru-
ment -. 
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The collection showing the development of the typewriting machine 
-"bas received several valuable additions, among them the typewriter in-
-vented by John Pratt in 1864, which was obtai~ed through_ his kindly 
~ssistance. 
Messrs. Wyckoff, Seamans & Benedict have added a Danish writing-
ball and other old forms of typewriters •to their collection, among them 
a model of the Sholes &_Glidden typewrite~ invented in 1.867, toget,her 
-with the original of orie of the firr.t machines made from this model. 
The curator has received communications_ from the Oaligraph Com-
pany and Mr. W. H. Travh;, of Philadelphia, both of whom promise 
valuable additions to this collection. 
· The Singer Manufacturing Company has increased the collection of 
sewing machines referred to in the last report. 
The application of Jesse Ramsden for a patent for an equatorial 
instrument, written and signed by himself, has been presented to the 
Museum by Mr. Park Benjamin and placed in the case with the origi-
nal dividing engine, deposited a few years since by Dr. Morton, presi-
dent of Stevens Institute. 
Ainoug the relics, attention may be called to the plaster model from 
which the bron.ie tablet for the monument eeected at Bordentown by 
the Pennsylvania Railroa<l Company was cast. This model was re-
ceived throngh Mr. J. T. Ltichards. 
A sedan chair, decorated with gold and handsomely upholstered, 
which was owned a,ml used by the royal family of France during the 
reign of Louis XIV, has been deposited in the collection by Miss Kathe_. 
rine Parsons, of Washington. 
The recent increase of popular inter.est in matters relating to the his-
tory of transportatiou is most remarkable, while the recognition of the 
importance of illustrating this phase of human effort by the managers 
of American expositions is none the less gratifying. 
At the Centennial -Expositiou of 1876 a single old steam locomotive 
and car were exhibited, together with a few implements of transporta-
tion, shown in the ethnological collection. At New Orleans, ten years 
later, a single railway exbibited a series of models of ancient locomo-
tives and cars. At Cincinnati, in 1888, the first synoptical exhibit · 
showing the development of the art of transportation was made by the 
U.S. National Museum in the Government building, where a very lim-
ited space could be devoted to the subject. 
At the World's Oolumbiau Exposition, four years later, a handsome 
exhibition building containing 250,000 square feet of floor space has 
been erected, which, together with the annex, occupies an area of over 
17 acres. · 
It is indeed a_ matter of tbe greatest satisfaction to know that the 
importance of that place in history which is occupied by the record of 
the development of the methods of intercomnnmiea.tion through which 
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our national growth has been so greatly accelerated during the cen 
is thus to receive due recogniti011. · 
'l'he exteut of the colleeti011 of transportation exhibits, togeth11rw 
the publicatious in relation thereto, can uot fail to make a perman 
mid world-wide impression, both upon the visitors who see, and th 
~1bse1it who read of their maguitude. 
'rhus will the future geue·rations be made to understand the infl 
e11ce which the world's great systems of tra~s1)ortation have had 111 
the progress of civilization <lming the four centuries sillee Colomb 
sailed away from Palos in a caravel. 
REPORT ON THE SECTION OF MATERIA. MEDlCA 
. IN TH~ l. 8. NATIONAL M(lSEUM, 1892. 
By ,vu,LlA:\I N. DIXON, rr. s. Xav.11, Houorar.11 Curator. 
During the. year euding J nne_ 80, 18!)2, the labeling of specimens and 
illustrations of phwts, etc., in the exhibit was completed. Several 
::;pecimeus that luul detetiorated were replaced by good examples .. 
Efforts were ma<le to ide11tity some of the vegetable sperimens presented 
to tlrn Museum. Their accompanyi11g history being meager, and essen-
tial chnracteristics absent, a satisfactory recognition was impossible. 
'rhe acressions during the year number i55, arnl were rereived princi-
pally from tlie Royal Kew Garden~, England. Several specimens wer~ 
received from ·w. H. Schieffelin & Oo., in response to special Tequest.· 
'fhe arraugement of this s_ection is, essentially, as left by Dr. Flint, the 
tirst curator of this collection. 
The following t.able. show8 the number of specimens in the variont:: 
serieH: 
Exhibition series ............... __ ...................... _ . . .. 3, 34:6 
Reserve series ... - .. . ... _ ...... .. ................ . .... _ ... __ . 1,223 . 
Dnplica.te serimL. ......................................... · .. · 859. 
In addition to which there are-
Colorecl plaks ....................... ·. . . . . . . .. . . . . . . . . . . 662 
Photographs.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 
Hcrbnrinm specimens.................................. 60 
Microgr::i.phs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
862 
f-i,290 




trnPORT ON THE DEPARTMENT OF PREHISTORIC ANTHROPOLOGY 
IN THE U. S, NATTONAL MUSEUM, 1892. 
By TH0'.\1:AS WILSON, C1trato1·. 
GENER.AL REVIEW OF THE YE.AR'S WORK. 
The general cha'.eacter of the work of the past year is not greatly dif-
ferent from that of other yearA. There is the same reception of speci -
mens, their classification, entering, numbering, and cataloguing; they 
then have to be marked an<l put in the <lispla.y cases assigned to the 
State to which they belong, or if not classified geographically, among 
other specimens of the same k111d. 
The curator was engaged during the first part of the fiscal year upon 
the preparation of a work which he considered was needed in the United 
States-a gathering or collec~ion of the evidences of high antiquity of 
man in America. Later on, he took up a particular chapter of that 
work, to wit, that on arrow- and spear-heads or knives. Before the lat-
ter was entfrely completed, lie was called upon to prepare an exhibit 
for the Exposicion Historico-Americano, held at Madrid,* Spain, in 
celebration of the fourth centenary of the discovery of America by 
Christopher Columbus. 
It was believed that the display made for Madrid could be utilized 
for the Chicago Exposition, and the work thus done in the current year 
would serve equally well for the display to be rriade in the subsequent 
year, but that hope bas not been realized. 
The uumber of specimens received <luring the past year is about equal 
to the a,yerage of former years, amounting to nearly ten thousand speci-
mens. 
D'lPORT.ANT .ACCESSIONS RECEIVED DURING 'l'HE YE.AR. 
Ii\•om Dr. Ed ward Palmer: A collection of objects from an ancient 
I ndian village site 3~ miles NW. by N. from Manzanillo, Mexico. A large 
obsidian implement, 3 polished hatchets, a hammer stone, a rubbing 
,. Mr. 'Wilson sailed from New York for Madrid on the 27th of July. The exposition 
was to open in that city on the 13th of September, thongh it did not actually do _so 
11ntil the 30th of October. It closetl 011 th e 1st of F el>ruary, and the display has not 
retnrne·d at the time of writiug thi s report, nltliough Mr. "Wilson tlid uot remain dur-
ing the entire period of the exposition. 
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sto11e, fragment of a rnetate, ,j clay yesseh;, 90 fragments of pottery, 
22 small grotesque clay figures (lmma,n form), 15 ornamental clay beads, 
5 obsidian flakes, a shell ornament, au animal tooth, a fragment of 
human jaw with teeth (child), a stone ax, and a quantity of broken 
pottery (not counted); one hundred and forty-niue specimens. From 
.Mr. Palmer's notes concerning this collection the following extracts are 
taken:· "In a secluded cove of the harbor of l\fanzanillo is an embank-
ment several feet above high tide, upon which is a thicket of bnslies anll 
trees. Removiug these and by diggiug, remains of an Indian village 
site containing stone implements, pottery, etc., are discovered. Much 
excavating has been done, and some of tile embankment from time to 
time has crumbled down: tending to still more break the pottery. It 
would seem that at the time of its abandonment (probably during the 
Spanish conquest) mu,ch of the material was broken and destroyed, as 
none of the sto11e mortars and metates are complete." With this acces-
sion were also received 4f> fragmeuts · of clay figures (mostly human 
form), from ancient hou8e sites near the village of Almrtia, State of 
Oolima, Mexico, 30- miles east of Manzanillo . Mr. Palmer s;ays: "A 
railroad cut revealed the house sites. The surface in places shows 
rocks of different forms and sizes placed in rude circles. The Indians 
-who once lived here were remo~Ted by force, and that would account 
for the fragmentary condition of most of the objects found." 
In addition to the above-mentioned objects was sent a human skele-
ton* with Ilainted bones, from a eave on the island of Espiritu Santo, 
near the harbor of La Paz, Lower California. 
From the Royal Zoological Museum, Florence, Italy, through Prof. 
Hemy H. Giglioli: Twenty-ti ve worked fl.int flakes, a terra-cotta ball, 
a terra-cotta fusaiole of unusual shape, 2 earthenware vases, a boar's 
tusk, and a point of roebuck's horn, from the cave <"if Lazzaro, Rosilini, 
near :Modica, Sicily (see Bull. Paletnologia Ital. vrr, 1892); bone 
breccia with worked flints imbedded, from cavern of Les Eyzies, Dor-
dogne, France, Lartet & Christy; G fragm011ts of subfossil bones and 
2 teeth of equus -and 10 worked flint knives and sr,rap.ers from a 
cave on the island of Levanzo (Egade1:;), W . Sicily-discoYered by 
Prof. H. H. Giglioli, August 29, 1890; 7 flint knives and scrapers 
and two arrowheads, from Sartiano, Siena, Italy; 2 flint knives, a . 
scraper, and 13 arrowhea.ds, collected ill tl1e vicinity of Florence, 
Italy; portion of a flint borer, found at the Thermrn of Caracalla, 
Rome, Italy; 3 casts in wax of beautiful flint implements (knife, ar-
rowhead, and a dagger, or spearhead), from an Etrnscai1 tomb at Sa-
tnrnia, 'Tu, can Maremrna.t The orjghials are in the Museum of Anthro-
- --- - --- -
~The Rk<'lcton was pre ei1ted to rne [.:\Ir. Palmer] by Gaston Yevis, esq ., of La Paz .. 
T otliing was nported to lrnYo been fonn<l with thf' hones. (Acc. 24G00.) 
i'fbe q nPHtion '- ·when co (•:ime tho Etruscans '' is probably the fon ndation of the 
o1<1eilt flispnte or di cussion known to history. It lJcgan in the fift.h ccntnry B. U., be-
tween IIerotlotu , :mtl Dlony1:1i11s of IIalicanrnssus, ,llld ,-ontiune<l nntil the uineteenth 
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pol9gy at Florence; :J flint kuives fouuu at Bari, Png]ia, southeast 
Italy; a stone fusaiole found uear Arezzo, Tuscany; blade of a Lronze 
dagger, found near Cortona, Tuscany (rare); 2 primitive bronze fig-
ures (human), votive or sacred, from an Etruscan tomb near Chiusi, 
Italy (rare); 2 bronze man heads, spikes, from Etruscan necro-
polis, near Chiusi . (rare); a Roman sling-stone in lead, with inscrip-
tion, found near Ascoli-Piceno, Italy (rare); an Etruscan sling-stone 
in lead, with inscription, fouud 1iear Cortona, Italy (rare) (this speci-
men is similar in shape to the sling-stones of steatite used by the natives 
of New Caledonia); a small silver fibulci, Greco-Italic, from an ancient 
tomb near Capua, southern Italy; plaster cast of a small stone chisel 
from the Santa Cruz district, Jamaica, West Indies (the original is iu 
.the arclueologic_al museum, at Cambridge, England); a worked flint 
knife or scraper from the Babel-Maluk Valley, near Thebes, Egypt, and 
5 flint flakes fou"ud with many similar ones near Baalbec, Syria; col-
.lected by Dr. Verio in 1890; fi fragments of rudely ornamented pot-
tery, 3. shells, 26 bones. of a pig (Sus andamanensis), and 2 bones of a 
fish from a Kitchen-midden, near Port Blair, Andaman Islands, Bay 
of Bengal (relics of the aborigines), collected by E. H. Man, esq. ; 
7 fragments of coarse pottery from a moun<l on the Manatee River, 
British Honduras, collected by J. Ballamy in 1890.; 6 rude figures in 
coa,rsc terra cotta, excavated from aucient toml>s on the bank of the 
Rio Tajajos, Province of Para, Brazil; the figures represent an ·owl, a 
tortoise, a sitting human figure, the leg;s of a bird, a human lie:u1, and 
a cone-shaped object, collected by A. M. d'Almeida ·Leal in 1889. En-
tire number of objects received, 146. (Acc. 24918.) 
From the N ationa,l Museum of Anthropology and Ethnology, Florence, 
Italy, through Dr. Paolo Mantegazza, cnra tor: A collection of archreologi-
cal specimens from Italy; a fragment of worked wood and a plaster cast 
represeutiug a somewhat similar piece, from the lacustrine habitation 
at Mecurago, Province of Novara (bronze age): model in plaster of a 
perforated stone diHk, and a fragment of pottery from lacnstrine habi-
tatiou at Isolino, Lake Varese; fragment of pottery (brnle), Terramare 
de Noceto, Pa,rma; fragment of pottery from the cave of Bergeggi 
(Savona,); terra-cotta spinc1le whorlfusaiole from MonntOalamita, island 
of Blbe; two polishe(l hatchets feom • Oasentino, a,ll(l one from 1\fount 
Uuccoli, Tuscany; polishe(l stone hatchet ·(diorit~) from the Provi11ce of 
---- - ------ ---- - -- -
Cl•ntnry. The discovery in this connt.ry of prehistoric rn:tn with his ages of stone 
nU<l bronze lms settled the question tliat the Etruscan countrywas occupietl long 
prior to the Etrnscan civilization, and, there 1eing nothing to the contrary, we mn.y 
snppoRe that the former occnpants were the ancestors of the Etruscans. Some of 
the monuments nt Sn.turnia were <lolmens and ha,ye bee~ recognized as belonging to 
the prehistoric ages of stone oi· bronze. It may, therefore, be doubted whether the 
"1,eautifnl flint implements" mentioned really came from an "Etruscan tom1" 
at Satnrnia. As thej' are similar ill ev1c~ry -par~icular to prehistoric flint implements, 
it lias been contendccl thn.t they belonged to the ages of stone or uronze, arnl were 
earlier tlrnn Etrnsean.-Curatur. 
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Teramo; 1uodel in plaster of a small poli shed stone hatchet, theorigi-
mtl from a lacustrine habitation, Lake Var ese; 2 arrowheads of flint, 
barbed and stemmed, from Ascoli-Piceno ; _2 flint arrowheads, barbed 
and stemmed, from l\fontorio, Abruzzi ; 2 fl int arrowheads from Sarte-
ano, Province of Siena; an arrowhead and 2 worked flint flakes from 
the valley of the Vi bra ta, Abruzzi ( collection of Dr. Uoncerio Rosa); 2 
flint flakes or kuives from the valley of the Vibrata and 1 from th& 
Am bra; a bronze hatchet from Maremma, Tuscan y. 
The following objects (11 in number ) are from different localities 
on the island of Elbe, collected by Dr. Raffaello Fores ti: Two flint 
scrapers, Uala Giovam1i; a large worked flint fl ake, Santa Lucia; a 
flint scraper and a rude point, Sau Martino; a large worked flint flake, 
Tre Acque; a flint flake-retouched- (graverf), Valley of the Inferno; 
piece of worked stone, San Martino; a worked flint. fla.lrn, Lito; a flint 
flake (double ended) and a small polished hatchet from Lacona. (Acc. 
24!)19,) 
From the same source were also received 3 modern oak disks 
from interiox Italy, turned fa a lathe and decorated with concentric 
riugs. The sizes of these disks are respectively 6¾ by 2, 4¾ by l½, 3¼ 
by 1~ inches. The North American Indians had a game called Clmng-
kee, played with disks of stone by rolling them on the ground or com{ 
'rhese wooden disks are used in Italy to play the similar modern game of 
Ruzzole (called Ruzzoletht when played by children with the Rmall 
disks). It is sometimes played by peasants, when they use disks of 
cheese in the form commou to the country, betting one cheese against 
the other, the winner taking both. It is then called " Giuocco del For-
ma.ggio," or play of the cheese. It is played by two persons, but may 
he by four, arranged in opposing sides. · The game is played sin1ilar to 
quoits, except that the disks are rolled on the ground instead of being 
pitched through the. air. Goals or marks are establi shed, and the player, 
staHding alternately at one, rolls toward the other, t he disks· nearest 
the mark being the winners. This game is of great antiquity, and is 
believed to be a snrvival of the classic game represented by the antique 
statue of Discobollls. (Acc. 24919.) 
From A. W. White, Albert Lea, Freeborn County, Minn.: A rude 
chipped implement found 15 feet below the surface in glacial drift forma-
tion of a railroad cut iu Freeborn County; also arrow and spear h eads, 
smface finds from the Ra.me locality; 7 specimens. (Acc. 25492.) 
From Alfred Prudell, Dayton, Ohio: A copper ax found in au Indian 
mound corner Fifth and Mouud streets, Dayton, Ohio. (Acc. 25113.) 
From W a:fren K. Moorehead, Xenia, Ohio: Large altar of baked clay 
(weight, 500 pounds), from a mound in the Scioto Valley, on the north 
fork of Paint Creek, Ross Connty, Ohio. 'Ihese altars are formed by 
placing a mass of clay on the surface of the ground, hollowing it out, 
as ee11 in this Rpecime11, allCl burnillg it to a brick-like liardnesR. The 
cavity rnma1ly co11taiirn relies :tll(l lrnmnn h011es. (A.cc. 25003.) 
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From M. L. Marks, Sixth Auditor's office, Post-Office Depart'ment7 
Washingtou, D. C.: ·Five gold ornaments from ancient graves in the 
United States of Colombia. (Acc. 25150.) . 
From Edward S. Thompson, Thompsontown, Pa.: Large collection of 
aboriginal relics found alo11g the hanks of the Juniata River, between 
Thompsontown and Port Royal; arrow and spear heads, perforators, 
rurle chipped implements, a chipped disk, notched sinkers, a polished 
hatcllet, fragments of steatite and pottery vessels, pieces of clay iron-
stone (slightly worked), and fossil shells; 408 specimens. (Acc. 25117.) 
From A. C. Carlisle, t.llrough Charles Seidler, No. 46 Eyot Gardens, 
Hammersmith, Lon.don, England: A large collection of chipped imple-
ments, principally flakes, knives~ crescents, etc., of agate, chalcedony, 
jasper and chert~ from cav~ in the Vindhya Hills, central provinces of 
India. Discovered and collected by A. C. Carlisle, esq., late of the Ar-
clueolog:ical Survey of India; 1,674 specimens. This is an interesting 
and valuable acquisition to the Museum. Arclueological specimens 
from India are bard to obtain, and previous to this occasion our repre-
sentation from this locality was extremely small-less than 100 objects. 
Tl.le long, thin flakes and the crescent-shaped implements are the per-
fection of flint chipping. (Acc. 25122.) This collection is described in 
a separate paper. 
From De Witt Webb, M. D., St. Augustine, Fla.: A large collection 
from Shell Mound near St. Augustine: Perforated sllells (club heads 1), 
shells used as food, scrapers, hatchets, perforators, sinkers, spoons, 
ladles, etc., of shell; also bone implements, stone mortars and pestles, 
bones of fishes, animals and birds, fragments of pottery, and parts of 
two human skeletons; 433 specimens in all. ( Acc. 25232.) This col-
lection t,o be described in a separate paper. 
From tlle Bureau of Ethnology of the Smithsonian Institution 
(through Maj. J. W. Powell, Director of the Bureau): A collection of 
aboriginal objects from a mound near Linville, Rockingham County, 
Va: Chipped flint implements, hammer :Stones, polished hatchets, per-
forated tablets, stone and clay pipes, implements and ornaments of 
shell an<l bone, clay vessels, fragments of pottery, and human skulls 
au<l bones. One hundred and forty-two specimens (packages of shell 
beads, fragments of pottery and of l>one, counting as one number). The 
mound was explored by Mr. Gerard Fowke, and will be described in a 
future report of the Bureau of Ethnology. (Acc. 25306.) 
From 0. N. Bryan (bequest of): through George H. Bryan, Marshall 
Hall, Md.: Large collection, containing rude chipped implements (paleo-
lithic type), leaf-shaped implements, knives, scrapei·s, perforators,-arrow 
and -spear· heads, rude notched axes, hammer Rtones, pitted stones, 
chipped and polished batchets, grooved axes, bowlders and slabs with 
· mortar-like cavities, notched Rinkers, drilled tablets and ceremonial 
objects, carved pipes of steat.ite, fragments of pottery, and stead.te·bowls. 
The above Rpecirnens are mostly surface finds from the Bryan plan-
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tatio1is i11 Cha,rle.s and Pri11ce George's counties, Md. The materials 
are principally quartz, quartzite, bornsto11e and rhyolite. Tlrnre are 
also arrow and spear head~, scrapers, etc., of flint and jasper, from Ohio, 
Indiana, Illinois, North aHd South Carolina. A number of polished 
hatchets (locality uot given); fragments of pottery from l\fassacllm,etts, 
Georgia, Flotida,, Keu.tucky, Ohio, and from the pueblo of Moqni, Ariz. 
2,674 specimens in all. (Acc. 24837.) 
From Edward Lovett, West Burton House, Outram Road, Croydon, 
Eugland: Twenty-two rude flint implements and worked flakes (paleo-
lithic), from Norfolk, Suffolk, Devon, Cheswick, Ightham, Hanwell; a,ud 
Stamford; also 44 worked flint flakes (neolithic), from the 'l'bames River 
and from Capel, Sussex, England. (Acc. 25615.) 
· From Henry Balfour, Anthropological MMeum, Oxford, England: A 
flint core, 4 paleoJithic implements from Fra-qce, a flint scraper, and a 
small polished hatchet from the cavern of Les·Eyzies, France; 5 tliut 
snapers from South Downs, Dorset County, England, and :3 sfone 
hatchets (Carib), from the West Indies. (Acc. 24703.) 
From Charles H. Russen, Bowling Green, Ohio: A bird-shaped carv-
illg of banded slate from Center Towrn;;hip, Wood County, Ohio. Fine 
specimen. (Acc. 25625.) 
From F. J. Johnston, NmY Carlisle, CJ ark County, Ohio: Collect.ion 
from a gravel pit near New Carlisle~ of bone perforators and cl1h,<>ls, 
·pieces of worked bone, animal teeth, broken flint spear beads and frag-
ments of a human skull. (Acc. 25633.) From letters received with the 
specimens, the following· extract iR taken: 
" The ridge in which the pit was dug is of a glacial formation, having a southeastern 
· anil northwestern direction. Th~ gravel is in layers arnl reacher, to the surface-. On 
the top of the ridge the gravel has hee11 removed, making a boat-shapell holt>, length 
about 15 feet, width in ce11ter 6 feet, depth in center 4 feet. · In this cavity, which 
waH filled with red clay mixed with gravel, the specimens ,--rere ·fournl. 
Nos. 1 allll 2 (fragments of a bn10an s~nll) were fou11d within 1 foot of the surface, 
with no evidence of other bones. A piece of a skull was form cl within 6 inches of the 
snd:ice. Nos. s; 4, 5, 6, and 7 (a beaver tooth and four bone points) were taken from 
tile sonthern end; also the broken spear heads and a conglomerated masR of Lnrnan 
bones. Several ribs were found b etween two femurs. All tl1e ·skeletons fou11<1 
separate (9.) were lying with their headH to tl~e weHt of nort11." 
From William S. Thomas, Washington, D. 0.: A large collection from 
tl1~ Distriet of Columbia of_ ham.mer stones, mdr chipped implements 
(prin('ipally quai:tzite), 11otched axes, chipped hatehets, partly vo1islte4 
arrow and spear heads of quartz, quartzite, an<.l felsite, perforators, 
S(·rapers, grooved axes, drille<l eeremonia] ol>jeC'tH, fragments of pot-
tc,ry, a small piece of teatite with groove, and parts of a human skn]l; 
also a pofo;l1e<l Rtoue hatchet from DucheRs County, . Y., with a· holr 
<lrillr<l in the upper portion, au<l fragments of pottny from Georgia. 
4-:34 :-;pec·i_me1rn. (A('('. 25G7,1.) 
f'rom . \. ~t<>phe11son, 1in<'imrnti, Ohio: A11 arrowherid of quartz 
<:rystnl from San ::\Iiguel I. land, Ualifomia. Fille specirne11. (AC'<'.25720.) 
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From Mrs. B. D. Spencer, Brooklyn, N . Y. (through Dr. H. T. Cresson, 
of Philadelphia, forwarded by Prof. F. W. Putnam, of Peabody Museum): 
A pyrnla shell with an engraving of a mastodon or grand pachyderm, 
human and animal teeth, shell beads, bone implements, stone arrow 
and spear heads, perforators and scrapers, and a piece of woo(l, show-
ing tlie cutting ma,rks of a stone ax, from the peat and fallen forest 
layer and neighboriug locality near Holly Oak Station, Philadelplli~, 
vYilmington and Baltimore Railroad, Delaware. Tlrnse objects were 
discovered by Dr. H. T. Cresson and M. Sarault in 1864. Seventy-
uine speeimens. ( Ace. 24695.) 
From R. Forrer, Strasburg, Germany: Thirty-four pieces of pottery 
(Samiau ware) of Romau manufacture, each one having a name stamped 
-upou it; and 25 pieces of Coptic cloth. (Purchased.) The name given 
to these has been Coptic cloth, because they 0were mad_e principaUy at 
the city of Ooptos, which was located about halfway between the cities 
of Thebes and Panopolis. Thence this commerce was carried in every 
direction both through Egypt and ~thiopia, and these and similar cloths 
have been found as far north as Fayurn. There are evidences of Greek, 
Roman aud Byzantine influences: Some of the fabrics were woven in 
the loom with shuttles, but others were made as tapestries. They are 
usually of flax, though wool is interwoven. Silk was known in that 
day, but seemed to have been such a luxury that its use was uncommon. 
Some of these cloths have been described by Herodotus aud Strabo. 
The use of this and similar fabrics made with the loom in Egypt dates 
from hig-h antiquity. Many of these are tapestries and woven in the 
same 1irnnuer a.s the Gobelins. ':I.1hey were all_ used. as garments and 
were the burial dress of their owners, having been exhumed from the 
graves of the nejghborhood. They date from the first to the seventh 
century, A. D. These objects will be described in a separate paper. 
(Acc. 24G90.) 
IWU'l'INB WORK, CLAS:::llFICA'l'ION AND ARRANGEl\'lEN'l' OF COLLECTION. 
This department of the Museum, consisting, as it does, of antiquated 
boues, stones, and pottery, much of it in fragments, is 11ot attractive to 
the ignorant visitor. • Its _objects have been known throughout historic 
times without exciting public interest. If they have been gathered, it 
was from curiosity. All this has been clianged by the discovery of pre-
historic mau. Now the pbjects take their i,roper place as evidence of 
the antiquity of man, and are n~garded with proper interest and given 
their true value. But this requires an understanding of ~he objects 
· and their relation-man and man's industry. This is explanatory of 
the statement that in my department visitors frequently call upo11 me 
for explanations, and ask my opinion upon objects, sometimes those in 
the Museum, at other times those owned and brought by the visitors 
1 . ' am thrn adds much to our routine labor. I approve this idea, and have 
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always doue what I could to satisfy tllis laudable s_cientific curiosity 011 
the part of the public. I rertjember that this is a Museum for the peo-
ple as well as an orgallization for the advancement of science. 
The number of entries in the loan book during the year was 26. 
Specimens entered in this book are principally sent for examination 
and report, sometimes with regard to purchase, but more often classifi-
cation, probable nse, etc., is desired. This requires more or less corre-
spondence with the parties sendiug, and after the report is made, repack-
ing aud return of the specimens. 
Subject to these explanations, the routiue work of former years has 
been kept up. 
DIS'l'RIBUTION OF DUPLICATE ARCHJEOLOGICAL SPECIMENS. 
The followiug statement indicates the distribution of arch::eological 
specimens by the National Museum during the year ending June 30, 
1892: 
To Herbert E. Brock, Mason City, Iowa; 57 arch::eological spechnens 
in exchange for fossils. (Sent July 24, 1891.) 
To Mrs. D. B. Meacham, Ridgway avenue, Amidale, . Cincinnati, 
. Ohio: 17 arch::eological specimens in exchange. (Sent February 11,_ 
1892.) 
To Herbert E. Brock, Masou City, Iowa: 50 specimens of arrow and 
spearheads, in exchange for Orinoids. (Sent March 23, 1893.) 
PRESENT STATE OF THE COLLECTION. 
Number of specimens in the collection as indicated in the report for the 
preceding year.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127, 890 
Number of specimens received in the department during the year ending 
June 30, 1892, and entered in Vol. xxxr, Museum Catalogue . . . . . . . . . . . . . 9,594 
137,484 
Specimens sent in exchange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 
N o,v on hand ................ -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137, 172 
CATALOGUE. 
Number oflast entry in June, 1891 ............................ . ...... 0 •••• 148,133 
Jumber oflast entry in June, 1892 ....... .. .............................. · .. 149,401 
In the Bibliography (Section rv) will be found references to several 
papers which have been published .by the curator during the year. 
REPORT ON THE. DEPARTMENT OF MAMMALS 
IN THE U.S. NATIONAL MUSEUM, 1892, 
By Fmmim1cK \¥. TRUE, Curatol'. 
As .regards the regular work of the uepartment, the year covered by 
this report was less productive of results than its predecessors. The 
time of the Uurator was occupied by other duties for one-third oft be year. 
The pr-eparations for the World's Fair were in progress, and a~·ra.uge-
rnellts could not be made to secure the services of a skilled assistant 
to replace the assistant engaged in field work. As intimated in last 
year's r~port, it is probable that normal conditious will not return until 
after the dose of the work for the World's Fair. Iu the meantime 
little can be done beyond protecting the collections from deterioration. 
In munber an<l. importance the accessions will compare favorably with 
those of former years.* The principal ac<'essions are here referred to: 
Many foreign mamma.ls have been obtained throngh the continuetl kindness of the 
friend8 of the Museum, and import,ant additions to the series of American species 
have also been made in the same manner, and to a certain degree by purchase. 
Dr. W. L. Abbott, to whom the Mmienm is inde1ted for a valuable collection of 
East African mammals, supplementerlhis donation by a collection from Central Kash-
mir, including a fine series of skins of the Rhesus monkey, a Thibetan bear, and.other 
interesting species. Mr. ,v-miam Astor Chanler presented two excellent mounted 
heads of giraffes, a male and a, female, from East Africa. A very valuable collectiou of 
skins of marsupials, includiug 12 species of kangaroos a,nd wallabie.s, was received 
frnm the Australian Museum. Most of these were previously unrepresented in the 
Museum collections. 
Capt. M.A. Healy, U.S. ReYeune Mariue, obtainetl for the Museum the skin of a 
female walrus from Holy Cross Bay, Siberia, a,n excellent mate for the male ol>tained 
last year by Capt. Coulson. Through the kind offices of Dr. C.H. Merriam
1 
of the 
Department of Agriculture, and Mr. C. A. Townsend, of the U.S. Fish Commission, four 
i,,ea, lions, Einnetopias stelleri, and two harbor seals were obtained from Monterey, Cal. 
Dr. Meniam also aiclecl the Museum in obtaining from Newfoundland thTee gray 
seals, Halicha'r11s grYlnis, a species rare in American collections. A fine adult male 
hooded seal, Cystophora cristata, was obtaiuod by Rev. M. Harvey, of St. Johns, 
K ewfoun<llaud. · 
The Mexican Boundary Commission began field work dunng the ye:i.r. Dr. Edgar 
A. l\.foarnf-1, U. S. Army, who was appointed s1,.ugeon to the Commission, expressed bis 
desire to make zoological collections for the Museum aud was supplied with traps, 
preservative,;, au<l other collecting apparatus. He ba,s entered enthusiastically iutt> 
the work and sent in from t.he border large collections of finely prepared specimens. 
" No attention is paid at this time to the numerous specimens obtainetl for the 
Worhl's Fair. These will be mentioueu in next year's report, when a detailed account 
of the work done for the exhibition will be submitted. 
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As the collectiolis made in this region by tlJC earlier Boundary 8m·,·eJ· have largely 
detcriora,tecl, tbis fresh materiaUs of great interest. 
Mr. P. L . Jouy, wbo was detailed from the depa r tment for field work, made con. 
siderable collections during the year in Son tberu Arizona, an(l in Sonora and an 
Luis Potosi, Mexico. A ski1i of the coati, .Nasua. 1tasica, was obtained hy Lieut. 
John S. Winn, U. S. Army, in t,he Huachnca Moun tains of Arizona.. This is one of 
the earliest evidences of the presence of t h is s ingular animal in tbe United States. 
The Museum ·was permitted ht Capt. vV. H. Cassel to obtain in Drnid Hill Park, 
Baltimore, four Virginia deer-two buck, a doc, and a fawn. Tbe pa,rk had become 
overstocked, an<l it, was uecessary to red nce tho uumber. A skeleton 9f the white-
beake<l dolphin, Lagc11orhy11ch11s albi1·ostl'is, was received in exchange from Prof. 
Robert Collett, of Christiania, Norway. 
Tbe mounted skin of a dolpbin, Delphinus clelphis, from Carmel Bay, California, 
was purchased. · 
Specimens of the rare American bats, Jlacrotus califor 11 icns :wd Promops <·alifor11i• 
cus, were presented by Mr. George A. Allen; Indian agent in · Ynma ()ounty, Ariz. 
l\Ir. E. L. Storment also presented a specimen of t h e latter sp ecies and one of Jtala-
pha cinerea. 
The President deposited in the Museum au armadill o sen t him b y Mr. R; R. Skaggs, 
of Breckenridge, Tex. 
A considerable collection of small mammals from the v icinit y of Fort Snelling, 
Minn., was presented b,v Dr. Mearns . 8rnall mammals from Texas and California, 
ncetle(l to fi 11 gaps in the study series, were p urch ased from Mr. C: K. W ortben, of 
Warsaw, Ill 
A nmubcr of skeletons of i:;pecies of ruminants and other ma1unials previously un• 
represented in the collections were obtained from t he Mnsfum D 'Histoire Naturelle 
in excha1tge: 
During the yea,r more tban 50 mammals, inclutling a moose, 3 b ears, 4 goats, and 
other large forms, were received from the National Zoological P ark. While the loss 
of so many animals by the Park is to be regretted, it seems insepa.rable from enter~ 
prises of this kiml, and is in some degree counterbalanced by t he g ain to the Museum. 
No important changes have taken place in the exhibition hall during 
the year, aud no groups were added. .A few skins were mounted by 
the taxidermists, who have had little time, l.10wever, to devote to the 
regular work of the ::.\.[useurn. The chief addit ion was a portion of 
the Abbott collection, mounted by ""\:Vard's Natural Scieuce Establish• 
me11t. 
'l'he Iii-it of 1te\Y 111ou11ted skim, is as followi:-1 : 
" Thite-collarcll Ma11gal.wy, Gercocebu8 col-
lari11. 
Commo11 Mitcaqnc, JlaclWllli cy11umolr;1111. 
Pig-tailed Maca,1nc, Jiacac11s 11e111esh'i1111s. 
Ya,gnarnndi cat, Feli8 yagna;·,111di. 
Gray wolf, Gani.~ lupns (Florida ). 
, tri pc1lsknuk,.Spilogalesp. (semi-albino ). 
'tripc<l icbncnmon, ( '1·ossarchus 11u111go 
(Abbott Coll. ) . 
S()nirrels (4 species). 
~rana , Tupaia Lana. 
He,lg bog, Eri11ace11(1 e11ruprt'11 8. 
Giraffe (heads of male a11<l female). 
\VhitP-maned gnn, " ('onnoch<l'li-8 ta11rinns 
alboj11batus. 
Ree<l Luck, E leolntrJns m·1111di11aceus. 
Pe11cil-eared oryx, OryJ.; ca lloii8. 
\Vater buck, Kobus ellipsip1'ymu8. 
Bush Luck, Tragelctp lwsscriptusroualeynii. 
Coke's hartel>eeste, .d lcelaplrns cokii. 
Pallah n,ntelope, .Aepyceros nielanipus. 
(lraut',; gazelle, Gazella rtranlii. 
1 
Thomson's gazelle, G-azellct tl1 0111 so11ii. 
Al>bott's antelope, Cephalopln!i spadi .r. 
(Type.) 
Hlack-fronte<l p,,·gmy alJtelope, Gephalo-
plrns nig1•ifro11s. 
JJamara,-Jand pygmy a,ntclope, AYeolra[/ILS 
d(l/l/{l/'fllSi8 . 
This autl th, ucceetling autelopes arc all males, from the Al> bott collectiou. 
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The regular routiue work of the departmeut, i<lentifyiug specirnem;, 
cataloguing, assorting, and rean·ang'ing, was carrjed ou as usual. 
For the Department of Agriculture collectiou, 5,807 skins and 5,884: 
skulls were catalogued by our clerks. A large number of skulls of 
small mammals belonging to this collection were cleaned during the 
year, but large numlJers remain uncleaned. rrhe Museum also made 
up a considerable number of skins of foxes, skunks, coatis, peccaries, 
bears, etc., belonging to this series. 
No special report 011 the work of tho taxidermists cau be made with 
advantage at this time. Only two taxidermists were retained on the 
Museum roll during the year, and these were eugaged for the greater 
part of the time in work connected with the World's Fair exhibits. 
Nothing could be done to decrease the number of skins in pickle, 
though it is uufortuuate that some of them should remain loug·er 
unmounted. 
Mr. P. L. Jony, formerly assistant h1 the departn1ent, was eugaged 
in field work duriug the · year. The explorations of Dr. Mearns have 
already been referred to. 
A few specime11s were loaned for study or distributed during- the 
year. These were: To Dr. J. A. Allen, New York, 3 skins and 5 skulls 
of Oaproniys1 for study; to Mr. William Taylor, San Diego, Tex., 5 
skulls of North American mammals, in cxcllange; to Dr. Harrison 
Alleu, Philadelphia, Pa., 2 skeletons of fruit bats, for study. 
Identifications of North American mammals were 111ade for Mr. G. S. 
Miller, Jr., of Cambridge, Mass. Mr. G. H. Ragsdale, of Gainesville,· 
Tex., receive<l information regarding the distiugnishing characters of 
the various specie::, of American cats. 
The number of S])ecimens in the several series, Jnue 30, 1892, was as 
follows: 
Nnml>er of mounted skins in the exhibition series ...... _ ............... _ .. . 
Numl>er of skins a.nd alcoholic specimeus in the stuuy and reserYe series .. . 
Number of skins and alcholie specimens received during the year .......... . 
The last entries in the several catalogues June 30, 1892, were as follows: 
Hegular series : 
Skins and alcholics ...........................................•...... _. 
Sknlls aml skeletons .................................................. . 
Department of Agrieultnre deposit: 
Skins .............. _ . __ . _ . ____ ...... __ .... _ .. _ .. __ . _ .. ____ .. ____ ... ___ _ 
Skulls: ...... ___ ..... _ .... _ .... _ ....... _ .. _ .. _ ..... __ .. ____ ........... . 









REPORT ON THE DEPARTMENT OF BIRDS 
IN THE U, S. NATIONAL MUSEUM, 1892. · 
By ROBERT RIDGWAY, Cumtor. 
GENERAL H,EVIEW OF '.l'HE YEAR'S WORIL 
In, addition to the regular routine work of the department, which of 
itself is too complicated to admit of specific description, the following 
special work was accomplished during the year. It may be premised 
that all such work haR been done at irregular intervals, or only when 
time could be spared fr01n the more exacting duties of t,he curator. 
The working up of a, collection of birds from Honduras and another 
from Costa Rica was cori1pletecl during July, and the resµlts turned iu 
to the editor of the "Proceedit1gs" for publication. Considerable work 
was also clone, as opportunity occt1rred, on a revision of the genera 
Bittas01nus and Formicarius, besides other groups, tbe results of which, 
so far as the work has been completed, are mentioned by title in the 
Bibliogrnpby (Section rv). 
In August, the transferriug of specimens constituting-the study col-
lection tu new trays was begun, as ,vas also the consideration of plans 
for an exhibit of bir,1s at the World's Columbian Exposition, the cata-
loguing and putting away of the Richmond collection of over 3,000 
specimens, the separation of duplfoates fr.om the same, and numerous 
other matters. 
The rearraugement of the study collection in the new cabinets was 
continued in September until all the cabinets in the gallery were filled. 
In April, a large collection of birds from Oashmir, presented by Dr. 
W. L. Abbott, was worked up, iuvolving considerable labor, since most 
of the material was entirely ne~ to the Museum. Much work has also 
beeu clone on a large collection of birds from the Galapagos Islands. 
As time and facilities afforded, a large amount of clifficnlt and labori-
ous work was performed in the rearraugemt:nt of specimens in the west 
basement, where modern cabinets had been substituted for some of the 
various kinds of unsuitable case::; in which this extremely valuable part 
. of the collection bad been stored. The work is far from fiuished, how-
ever, and can not be completed until after the World's Fair exhibit has 
been <.1isposed of. 
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A very con::;iderable part of the cmatol''s time was employed in tlie 
eonsiderntiou of plalls aucl detaih; of cxeeution for au exhibit of hirds 
at t,Iie World's Uolumbia11 Bxposition. This matter was embarral'.'lsed 
by rna11y olJstacles, the most serious of which was tlie extreme difficulty 
experienced in securing competent skilled at-isistauts. It was also 
Jound very difficult-in some cases impossible-to obt.ain the necessary 
111ateria.I; aud, owing to the novel cliaracter o( the work undertaken, 
much time was necessarily spent in experiment. Further time was lor;t 
by illness of assistants; but, all these hindrances taken into considera-
tion, the progress of the work has been sath;factory, and unless the 
value of the exhibit is iu1paired by material reduction of its extent, a 
hig·hly interesting and instructive collection will be produced. 
NOTES UPON 'l'IIE MORE IMPORTAN'l' ACCESSIONS RECEIVED DURING 
'l'HE YEAH,. 
The uumbel' of specimens entered in the Museum register of birds 
during the year 1801-'92 is 5,008 ( catalogue numbers 120753 to 12634:U, 
faclusive, and 126351 to l:J6361, i11clusive), the more important acces-
sions being the following: 
From Dr. W . L. Abbott, Philadelpliia, ~Pa., 362 r,;peciweus (unmber of r,;pccics unde-
termined), from Cashmir, India. (Wft.) 
From C_. F. Adams, Clrnmpaign, Ill., 2 8pecrn1ens of the Amcrica,n F lamingo (Pl".c11i-
coptcrns rnber), from the Galapagos Islands. ( Pnrchased for t he World's Fair 
exbilJit.) 
From the Americau .Mnseum of Natura] History, New York Ci tJ•, Hl specilllens (31 
species), from Cliapa(la,, Ma,tto Gro::iso, Bra.zil. (7 species new to the coJlection.) 
(Exchange.) 
From F. B. Armstrong, 13rownsvi11e, Tex., 2 specimens of Chachalaca. ( Ortalis t:etula 
mccallii), from Texas. (Purchnsed for ,vor]d's Fair exhib it .) 
From the Aucklaml Museum, Auckland, New Zealand, 58 specimens (37 species) of 
New Zealand birds, many new to the collection. (Exchange.) 
From the Australian Museum, Sydney, New South Wales, 137 specimens (90 species), 
from Australia, most of the species Hcw Lo the collection. (Exchange.) 
From Rollo H. Beck, Bcrryessa, Cal., 98 specimens (58 species), from California. 
(Gift.) 
From L. Belding, Stockton, Cal., 1 specimen Blno Goose (Chen caw1tlesce 11 s), from 
California. (Gift.) 6 specimens (3 species), from California. (Gift.) 17 speci-
mens (11 species), chiefly from California. (Gift.) 
From Lieut. Harry G. Benson, U. S. Ariuy, Sequoia Reservation, California, 3 speci-
mens Black-chinned Humming Binl ( Trocltilns alexandr-i), from CaHfornia. (Gift.) 
From A. Boucard, London, England, (a) 11 specimens (11 species) birds of Para-
dise (pnrchased for ·worlll's Columbian }~xposition); (b) 12 spccimeus (10 
species ) parrots (purclrnsetl for the Museum); ( c) 24- Rpecjmeus (24 species) 
bnmmi11g birds (purchase_d for th(• ,iVorld's ()olnmbian ExpositioJJ); (d) 12 
pecirnens (10, pecies) parrots (purchased, part for the Mnsenm, part for World's 
Fair gronp); (e) 3 spe('ii11en (same unmber of species) birds of Parndise, from 
T w Guin ;t (pnrehas •cl for ,vorlcl 'A Fair exhiuit). 
Froiu ,va]tPT HrPtt , Lakeport, al., 2 specimens of Donble-cr<•sted Cormorant ( I'lui-
lrwro<'orn.r diloph118 ), fron1 'alifomia. (Gift. ) 
From II. Tl. a1Hl C. N. Brimley, H.ale i,,.h . c., 4 spec-imem; (H species), from rortb 
nrolina. (Purchased.)· n ' 
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From Edwitnl J. Brow11, ·wasbington, D. C., 4 speciwc118 Seasi1le N1,arrow (.d11ww-
dranius incwitim11s)} from Cobli's Island, Virginia. (Exchauge.) 
From O. N. Bryan (deceased), Marshall Hall, Md., 12 specimens (9 species), chiefly 
from Marshall Hall, Md. (Bequest. This beqnest containetl a much larger nnrn-
be-i.· of specimens, but nearly all -were so badly moth-ea.ten and infected with 
insects that it was necessary to burn them.) 
From James C. Cart.er, New York City, a floe specimen of hybrid Mallard (..d'llas 
boschas) and Pintail (Dafila acu.ta), from Swan Islarnl, North Ca,rolina. Also a . 
J<~nropean Widgeon (Marecct penelope), from the same locality. (Gifts.) Two 
specimeus of the American Merganser ("Merganser american11s), iu the fleRh, from 
Chesapeake Bay. (Gift.) 
From C. T. Cooke, Salen1, Oregon, a pair of Steller's Jay ( C,1Ja11ocilfa stelleri), from 
Salem, Oregon; parents of nests and eggs purchased for oological collectiou. 
(Gift.) 
From C. B. Cory, Boston
1 
Mass., 1 specimen of the Crocodile Bird (Pl11vian11s 
· cegyptins), from Egypt. (Gift.) 
From B. L, Cunningham
1 
Fort Klarna.th, Oregon, 3 specimens (2 species)1 from 
Fort Klamath. (Gift.) 
From S. F. Denton, U.S. Fish Commission, 1 White-belliefl Sea Eagle (Haliwetns leu-
co,r;astel')1 from Queensland, Australia. (Gift.) 
From Department of Agricnlture (through Dr. C. Hart Merriam, chief of Division of 
Economic Ornithology and Mammalogy), 2 specimens Florida Bouwhite ( Colinus 
vil'ginianus jloridanns) aud 2 of Chestnut-bellied Scaled Partridge ( Callipe1;la 
sq11amata castanogastl"is). · 
From A. Dugi's, Guanajuato, Mexico, 3 specimens (3 species), from various localities 
in Mexico. (Gift.) 
From Bruno Geisler, Fi11sehhaven, Dutch New Guinea, 29 specimens (7 specieR), 
chietly bir<ls of Pan1<l.ise, from New Gninea. (Purchased.) 
From E. M. Hai,;brouck, Washington, D. C., 1 Carolina Pa.roquet (Com11·11s carolinen-
s'i8), from Florhla. (Pnrchase1l for vVorl<l's Fa,ir exhibit.) 
From F. H. Hitchcock1 Department of Agricnltnre, 1 specimen Retl-tailell Hawk 
(Bnteo b01·eali s), 2 American Sparrow-hawks (Falco spctrverius), aml 1 Meadow 
lark (St11rn ella 1nc1gna), iu thefle8h, from Sanuy ~pring, M<l. (Gift; 3 accessions.) 
From P. L. Jouy, \Vnshiugtoo, D. C., 71 i'lpeci::nens (64 species), from various localities 
in Unite(l States. (Ex.change.) 11 specimens (6 species), from Sonora, ;Mexico, 
aml 11 specimens (6 species) fromArizoua. (Collected for the Museum.) 55 speci-
mern, (33 species) from San Lnis Potosi, Mexico. (Collected for the Mnseurn.) 
From Peter Lepp, Enst Sagin:tw Mich., 5 specimenR (i) species) of owls. (Exchange.) 
3 speci111e11s Screech Owl (.Megascops asio). (Exchange.) 
From George A. Lewis, vVickford, R. I., 1 female Amei·ican Eider (Somatcria r7resscri)1 
in tho flosl1, from Rho<le 181:.tnd. (Gift.) 
From C. Littlejoh111 Hetlwood City, Cal., 2 specimens, same number of species, from 
<:;alifornia. (Gift.) 
From Leverett M. Loomi:;;, American Mnsenm Natural History, New York City, N. Y., 
!)specimens Mountfti11 Solitary Vireo ( Vireosolitari118 alticola), from Cresar's Head, 
So nth Caroliirn. (Gift.) 20 Rpeeimens (6 species), from C::esar's Heafl, Son th Ca.ro-
lina. (Gift.) 
From A. vV. Lord, .Jacksonville, Ill., 18 specimens (11 species), from Illinois. (Ex.-
cliange for pn ulicationR.) 14 specimens (10 species) from Illi11ois. ( Exch:rngc 
forp11blicati011s) 9 specimens (6 species) from Illinois. (In exclHtnge for pnbli-
cn.tions.) 
From Dr.RA. MearnR, U.S. Army, Fort, Snelling_. Miun., 140 specimens (78 spePies), 
from Minnesota.. (Gift;,) 
From Dr. E. A. Menrns, U.S. Army (throngh Iutern:it.ional Honrnlary Commission), 101 
specimens (30 species), chiefly from El Paso, Tex. 
150 REPORT 01•' NATIONAL MUSE UM, 1892. 
E'rom T. C. Men<lenhall1 8uperintcndeut U. 8. Coast and G.eodetic Srirvey, 13 speci. 
mens (same number of species), from Alaska. 
From G. E'rean Morcom1 Chicago, Ill., 1 Cackling Goose (Bl'anta 1nini1na),in the 
. flesh, from Minnesota. (Gift.) . 
From the Mm,eo Nacional de Costa Rica, San .Jose, Costa Rica (through GeorgeK. 
Cherri.e ), type specimens of Mionectes sernischistace1,is Cherrie, a1Hl Ornithion s11b-
jta1Juni Cherrie, new species. (Gift.) 4 specimens (2 species, both new to sci-
-ence). (Gift.) 
From National Zoological Park, Washington, D. C., 3 specimens (iu flesh) of Scarlet 
Ibis ( Guarci rnbra). (Gift.) 
From Ralph N. Norton, \Vestbrook, Me., 7 specimens Red and .. White-winged Cross-
bills (Loxia cu1·v.irostra niinoraucl L. lencoptera), from \Vestbrook, Me. (Exchange 
for pu blic~t,ions.) 
From ,j, T. Park, ·warner, Tenn., 4 skins of the bronzed Grackle ( Q'iiiscaliis w,wus), 
from vVan1er, Tenn.; important as showing that this form: and not Q. q1i-isc11la, 
breeds in t,hatsection. (Gift.) 
From A.H. Parker, .. Westbrook, Me., 4 specimens (3specit>s); from Goshen and West-
brook, Me. (Exchange for pnblications.) 
From William I'almer, National Mnscnm, 1 specimen .J endaya Paroqnet ( Conun1s 
jenclayci), from Brazil. (Exchange.) 
From C. E. Pleas, Clinton, Ark., 12 spccimeus (10 species), mounted birds, from Ar-
. kansas. (Exchange for publications.) 
From A.G. Prill, Sweet Home; Oregon, 1 Cooper's Hawk, downy young, from Oregon. 
(Gift.) 
From Dr. Wm. L. Ralph, Utica, :N. Y., lskin of Flammulated Screech Owl (Megascops 
.flanwwolus) and 2 skins of Saw-~ihct Owl (l(yctala acculica), from Colorado; 
parents of eggs prese11ted by Dr. Ralph to the oological collection of the Mu-
Remu (gift; pnrchasecl fol' the Mnseum hy Dr. Ralph); 14 specimens (11 specfos). 
from Florida. (Gin.) 
From Jenness Richardson, New York City, 8 specimens Carolina Paroquet (Conurus 
caro lin ensis). (Purchased for World\; Fair exltil>it.) 
From C. \V-: Richmond, BluefieldR, Nicaragua, 217 specimens (114 species), from 
vicinity of Greytown, Nicaragnn, and Rio Frio, Costa Rica. (Purchased.) 13 
;.;pecimens (3 species), from various localities. (Gift.) Three thousand (3,000) 
speci111eus (331 species), from the District of Columbia, Montana,, California, 
Texas, etc. (Pnrchas:'ll.) G specimens (G specim,), birds from.District of Colum-
bia aml Maryland. (Gift.) 1 b specimens Law ks aml o,vls,. in the flesh, from 
Sandy Spring, Md., two acce;.;sions. (G irts,) 
From R. Ridgway, curator department of birds, U. S. National iiuseum
1 
29 speci-
llll~ns (17 spMies) bird skins, from Ya,rions localities in Eastern United StateR-a 
selectccl lot, all the speeillleus 1:1howing unnsna,l variations of plumage. (Gift.) 
One yonng (half-grown) Tnrkey Buzzard, from \Vashington, D. C.; 1 Downy 
\Voo<lpecker, °from \Vheatland, Iud., nn<l 1 Yellow-bellie<l Sapsucker, from Laurel, 
l\'Id. (Gift.) 
From C. B. Riker, New York City, 399 specimens (228 species), from the Lower Ama-
zon. A pccially important collection, eontaining a large nnml>er of types of 
1-!peciei, described in the " Proceediugs n of tlie National Mnsenm (Vol.x,pp. 
516-:i28), and 28 sprciel'l previonsly 111ucpre ·entP<l in the Mnsenm's collection:-; . 
(Pnrchased). · 
From Frank Robinette, vVashiugton, D. C., ~5Hpecimens (13 HlJecies), from Chihnalnrn, 
~fexico. (Purcliase,1. ) ;; Hpccimrns (. ame 1111inbP.r of specieH), from Chihuahua, 
11 xir-o. (Gift. ) 
l ur ·ba. r1 in .J1111e, hut owi1w to part not heing- 1·,,<·eiverl, collrctinn was not cu-
ter d till J ulr. 
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From Jos. Rosenthal, New York City, ·4 specimens (4 species) bir<ls of Pa,ra.dbe, etc. 
(Purchased.) . 
From Fred Sauter, New York City, 6 specimens (6 species) humming hil'(ls, from Ecua-
dor. (Purchased for vVorl<l 's Fair exh ibit. ) 
From Ed"'' · S. Schmid, Washington, D. C., African Gray Parrot (Psittcw11s erytha-
c11s) aml 1 Festive Parrot (..tl:mazonaje.stiva), in the flesh; the latter (from Sonth 
America) new to the collection; two accesFdons. (Gift. ) 
From the Science College_ Museum, Tokio, Japan (through M. M. Kikuchi), 2 speci-
mens of the Japanese Ptarmigan, new to the collectiou. (Gift .) 
From Dr. R. vV. Shufeldt, Ta,koma, D. C., 1 specimen .. Wilson's Snipe ( Gallinago del-i-
. cata), from Fort Wingate, N. Mex. (Gift.) 
From ·wm. G. Smith, Loveland, Colo., 2 specimens Dusky Grouse (Demfragopus 
obscurus) and 1 of White-tailed· Ptarmigan (Lagop-ns leucurus), from Colorallo. 
(Purchased for World's Fair exhibit .) 
From Southwick & Critchley, Providence, R. I., 3 specimens American game bircls. 
(Purchased for World's Fair exhibit. ) 
From Harol<l B. Stauler, Sanely Springs, Md., 4 specimens (3 srecies) hawks and 
owls in tlie flesh. (Gift .) 
From Dr. L. Stejneger, curator department of reptiles, U. S. National Museum, 40 
Bpecimens (16 species) bird skins, from ya,rious parts of the world, inclnding 26 
specimens an<l. 6 species of the gcuns Sitta. (Gift.) 
From R. C. Stnart, Tampa, Fla., 1 male Ivory-billed ·woodpecker ( Ca1npeph'ilu.s prin-
. cipalis ). (Pnrcbased for \Vorld's Eair exhibit.) 
From H.ev. H.B. Tristram, The College, Durham, Engla.nd, 53 specimens (47 species), 
chiefly from New· Guinea, New Caledonia, New Hebri<l.es, &c. (Exchange). 
From B. P. vVatrous, Washington, D. C., 4 specimens Wild Turkey (Alcleag,-is gallo-
pavo) in the flesh. (Pnrchased for World's Fair exhibit.) 
From Arthur T. \Vayne, Old Town, Fla., 2 specimens Swallow-tailed Kite (Elanoicles 
. forjicatiis). One specimen presented to Musenm, one pnrchased for World"s Fair 
exhibit. 
From Harry Gordon vVhite, vVashington, D. C., 2 specimens (2 &pecies) hawks, from 
Virginia: (Gift.) 
From R. S. Williams, Great Falls, Montana, a pair of Western Flycatchers (E1npi-
clonax difficil'is), from Belt River Cailon, Montana; parents of nest and eggs pur-
chased for oiHogical collection. (Gift.) 
From Scott B. Wilson, Heatherbank, Englan<l, 1 specimen Baillon's. Grosbeak (Loxi-
oides bailloni), from Hawaii. (Purchased.) 
From the U. S. :fish Commission, Washington, D. C. (through Col. Marshall 
McDonald, Commissioner), 117 specimens (20 species), from the Galapagos 
Archipelago, collected by Mr. Chas. H. Townsend. Twenty-seven specimens 
(20 species), chiefly from Alaska. 
ROUTINE WORK. 
A considerable part of what might properly be included nuder this 
heading has been already mentioned. 
The number of specimens mounted during the year ( exclusive of those• 
mounted for the World's Fair exhibit) is 276, and of Rpecimens made 
into skins, 33. These totals are less than for the year 1890-'91, for the 
reason that a considerable portion of the taxidermist's (lVIr. Marshall's) 
time was devoted to work on the World's _Fair exhibit. 
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The followillg minor routiue work was performed dur ing 18!H-'!J2: 
Official letters written .......................... . ..... . . . .. . . ... . . .. . ... . . . . . 486 
Official memoranda written ..................... . ........ . ...... . ... .. ... .... 213 
Orders for work ...................................... . ..... . ... . . . . . . ....... 62 
Requisitions (house) ........................... . ....... . ... . . . . . ... ... ..... _. 97 
Requisitions ·( outside) .... . ........... . ............................. . . ... . . . .. 130 
Memoranda of packing ......•........................ ~ .. . ......... . .... ..... _ 18 
Monthly reports .................•......................... . ..... .. . .. pages ._ 72 
Papers for publication written and turned in ................. . .... . ... . do .. .. 67 
Invoices of specimens distributed .......... . ........................ . . . do .... 30! 
Proof corrected ................................................ . .... .. . do. . . . 407¾ 
Proof corrected, galleys ...... . ...... . .............................. . ... do .... 95½ 
Manuscript revised ........••........ · . ......................... . . .. •. .. do .. . . 3 
Annual report for 1890-'91 written .................... , ................ do .... 37 
SPECIAL H,ESEARCHES. 
Under this heading may be mentioned chiefly the curator's work upon 
collections from Honduras, Uosta Rica, the Galapagos Archipelago, 
Cashmir, etc., and up rm special groups, as the genus Forrnicarius; 
Dr. Stejneger's upon coUections from Japan and the Sandwich Islands; 
Mr. J. A. Allen's on the genus Colaptes, and Mr. Frank M. Chapman's 
upon the Genus Quiscctlits. Some of these investigations have not been 
concluded; but the results of others have been published. (See Biblio• 
graphy, Section 1v.) 
PRESEN'.l' S'.l'ATE OF THE COLLECTION. 
The present state of the collection is considerably improved over that 
of last year, ,_·wing to the far more convenieut arrangement of the larger 
part in mode.tri oabinets. A considerable portion (much the bulkier 
part, though numerically less) has yet to be rearranged, the work having 
been retarded by the preparation of the World's Fair exhibit as well 
as by want of cases. It will, however, be resumed at as early a date 
as possible, and it is to be hoped that by the end of "the current year 
the entire study collection may be put in a thoroughly systematic state, 
and the duplicates separated and classified, ·so that by next year an 
extensive distribution of sets can be made. · 
The numl>er of specimens contained iu the collection at the end of 
June, 1892, is shown in the following table: 
1890-'91. 1891-'92. Increase. 
-------------------------- ------
~t111ly sPrics .... . . . .. ....... . ...... _ .... . ... _ .... ... . . ... .. ....... ... _. 
Exliihit ion series . .. . . . ..... .. .. ... . ... ..... .. . . . . ... . ................ . 
lh111licat Rcriei:1 .... _ .. ... ... . ... .. . ........... ..... . ... . . . ....... ... . _. 
Total ... ... . ... . . . . . .. ..... . · ······ · · ·-- -·-·-·· ··· - ·· ··-----··--·-











62,806 I 68, 4!6 5,610 
rrh 
Jun 
la: t entry i11 the catalofftte for Jnne, 1891, i.-; 120752; that for 
l 02, i · 126361. 
REPORT ON THE DEPARTMENT OF OOLOGY 
IN THE U.S. NATIONAL MUSEUM, 1892. 
By CHARLES E. BENDIRE, U. S. Army (retired), -Honorary Curator. 
I am pleased to be able to state that the collection is now in excellent 
shape, easy of access, and reasonably safe from insects and vermin. 
Dttring the past year thirty new quarter unit ziHc-liued and insect-proof 
cases have been furnished for its accommodation, and the entire collec-
tion has been carefully overhauled, rearranged, and relabeled. The 
majority of the specimens now on hand in the reserve collection are in 
an excellent state of preservation, and as at present cared for will re-
main so. 
The exhibit of nests and eggs in the main hall of the Smithsonian 
Institution could now be materially increased, if more room was avail-
able for this purpose. 
The most important contributions to the collection duriug the year 
are as follows: 
Dr. Wm. L. Ralph, 26 Court street, Utica, N. Y., a magnificent collection, consist-
ing of 444 sets of eggs, representing 194 species and 1,630 specimens. Among 
these are several species new to the collection; many others a.re very ra.re a.nd 
have been especial desiderata. for years, and all are bea.utifnlly prepa.red. Ac-
companying these eggs are 100 nests, also in au excellent state of preservation. 
This collection is by far the most valuable gift received since I have beeu in 
charge of the department. 
Mr. R. MacFarlane, chief factor, Hudson Bay Company, Cnmberhnd House, Sas-
katchew:1n, Canada, an interesting collection of 59 sets of eggs represented by 
225 specimens and 30 nests. This donation is of considerable scientific value, as 
it extends the breeding range of several species considerably to the northward. 
U.S. Department of Agricnltnre, Washington, D. C., a valuable collection, consist-
ing of 40 sets, 113 Rpecimens, and 17 nests: from the Death Vrtlley region m south-
ern C:1lifornia, Nevada, and Utah, arnl containing a number of rare specimens. 
Interesting accessions have also been received as follows: 
Mr. Guy E. Mitchell, Waslungton, D. C., a local collection, consisting of 59 sets a.ml 
239 specimens. 
Mr. Walter F. Webb, Geneva, N. Y., 39 sets, numbering 137 specimens and 10 nests. 
Assist. Surg. Edgar A. Mearns, U. S. Anny, Port Snelling, Minu., 46 sets, nnmber-
iug 177 specimens ancl 20 n est8. 
U.S. Fish Commission (Washington, D. C. ), 9 sets, 29 specimens, and 2 nests. 
Mr. Ch:1rles Littlejohn, Redwood City, Cal., 21 sets, 42 specimens, :111<.l 1 nest. 
Mr. H.P. Attwater, Rockport, Aransas Connty, Tex., 11 sets, 56 eggs, ancl 3 nests. 
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Mr. Frank Robinette, Washington, D. C., 17 sets, 42 eggs, and 2 uests. 
Mr. 'l'ha,d. Surber, White Sulphur Spring,, W. Va., 13 sets, 52 eggs. 
Mr. vV. G. Smith, Loveland, Colo., 7 sets, 23 eggs, and 7 nests. 
Mr. Frank Everett, Washiugton, D. C., 9 eggs. 
Dr. A.G. Prill, Sweet Home, Oregon, 2 sets, 10 eggs, and 1 nest. 
Mr. R. S. Williams, Great Falls, ~font.; 2 sets, 7 eggs, and 2 nests. 
U.S. Coast and Geodetic Survey, Washington, D. C., 2 sets, 8 eggs, and 1 nest. 
Mr. F. B. Pattee, Valley Springs, Calaveras County, Cal., 4 sets, 23 specimens. 
Mr. P. L. Jouy, Washington, D. C.: 3 sets, 16 specimens, and 1 nest. 
Dr. Loverett M. Loomis, Chester, S. C., 4 sets, 12 specimens. 
Mr. R.H. Kirby Smith, Sewanee, Tenn., 5 specimens. 
Mr. Fred. Fowler, Fort Huachuca, Ariz., 2 specimens. 
Mr. W. B. Porter, Chicago, Ill., 6 specimens. 
Lient. Harry C. Benson, Fourth Cavalry, U.S. Army, Presi<lio of Sa.n Francisco, Cal., 
6 sets, 13 specimens, and 3. nests. 
Capt. Charles E. Bend.ire, Washington, D. C., 3 specimens. 
Mr. H. H. Phillips, Crystal Falls, .Mich., 1 specimen. 
In addition to thes~ donations 37 specimens, l'epresenting 7 species, were pnrchase<l 
during the yea,r. 
The routine work ha:s consisted in recording, marking, measuring, 
anq arranging 2,919 specimens received during the year, and placing 
them in their proper order in the reserve collection. Also revising and 
rearranging in numerical order 382 register sheets, showing- the present 
status of the collection, and overhauling and rearranging the collection 
of Hests. 
The curator has a,lso been enga,ged in reading proof of Vol. r, Life 
Histories of North American Birds, etc., compiling the index for tbi~ 
volume, and in gathering material for another volume. Twenty-nine 
lots of eggs sent for identification have been reported on. 
PRESENT STATE OF TUE COLLECTION. 
Specimens in North American . series (representing 771 sp~cies and subspe-
cies). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 34, 700 
Specimens in North American series, duplicates ...... ............. . ........ 11,759 
On exhibition.............................................................. 1,491 
Total ..................... .. ......................................... 47,950 
Specimens in foreign seriei! (representing 611 species) ............. _ ... _... . . 4,330 
Specimens in foreign series, duplicates .................... _ ........ _ .. .... _. 231 
'Total ........ , .. ... ........ ~ ................ __ .... __ . __ .. ___ .. _ .. _ .. . 
.l Tests in North American reserve series : .................. _ . _ ......... __ ... . 
On exhibitiou .... ... .......................... _ ... ___ ..... _ ........ _ ...... . 





Total number of nes ts now in the collection ......... _................ 2,799 
Th la t catalogne entr." made in .Jnne, 1891, was 24336, and in· .Ju~e, 1892, 25176. 
REPORT ON THE DEPARTMENT O~-, REPTILES AND BATRACHIANS 
IN THE U. S. NATIONAL MUSEUM, 1.892. 
By LEONHARD STE.TNEGim, Curat01·. 
The herpetological department has every reason to look upon the 
year 1891-'92 _with satisfaction. The number of accessions was larger 
tha,u during any previous year, 1,055 specimens having been entered,* 
and the material was not inferior, nor were the collections of less in-
terest. Several very interesting species were added to the collection, 
some very rare or for the first time, others hitherto undescribed. 
Among the latter I would call special attention to a very remarkable 
blind cave salamander, discovered by Mr. F. A. Sampson in the Rock 
House Cave, Missouri, and described by me as Typhlotriton spelceus. 
It is related to .Desrnognathus, but its eyes, by disuse, have become 
non-functional; the eyelids closed over and grew together, and now 
there is only a shallow furrow and a dark spot left · to designate ex-
ternally the place of the eye. The Protens, from the grottoes ju Kaern-
then, Austrfa, is the only other batracbian hitherto known to be blind 
in the same way, but it belongs to a different order, and .Typhlotriton 
is so far the only known blind salamander. Of rare species I may 
mention a fine specimen of Plethodon ceneus, from South Pittsburg, 
Tenn., transmitted by Mr. R. Morton Middleton, and several specimens 
of another salamander recently described, viz, Spelerpes rncwillicciudius, 
received from Dr. 0. P. Hay, and from Messrs. Frederick C. Test and 
George E. Harris. The principal accessions wil1, however, be referred 
to further on. 
The work in the department has consisted chiefly of routine work, 
installing, identifying, caring for, labeling, aud reporting upon collec-
tions as they have arrived. The curator has attempted some work _ 
upon certain groups and upon the geographical distribution of the 
reptiles in ~he southwestern portion of the country, but a consistent 
and steady systematic work has been out of the question . 
. At the beginning of the last fiscal year it was decided to take up 
the many collections received during the last ten years and stored in 
* For comparison it may be mentioned that tlle number of entries in ·1890-'91 was 
908; in 1889-'90, 705; in 1888-'89, 784; in 1887-'88, 19; in 188G-'87, 138. 
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lmlk. As 1:,0011 as jars and ~tlcohol had been provided, the work of as-
sorting and labeling was begun, and has continued steadily at such 
times as could be spared from the daily routine work. The work i 
slow, involving, as it does, Hot only the labor of handling, consulting 
the records, labeling, and card-cataloguing, but also a great deal of 
identifying. 
Some time has been spent in preparations for a herpetological dis-
play at the World's Columbian Exposition. Thanks to l\fr. Benedict's 
experiments, a plastic and pliable substitute for plaster was obtained 
for making the casts of reptiles and batrachians. 
By far the most valuable and interesting collection, not only of 
the year, but since the Wheeler Survey west of the one hundredth 
meridian in the seventies, and ranking with those of the famous old 
exploring expeditions in the West, is the material received from Dr. C. 
Hart Merriam, through the United States Department of Agriculture, 
aud collected by him and his parties during the so-called" Death Val-
ley Expedition," 1891. It consists of more than D00 specime11s (only a 
small portion, however, having been entered oi1 t.lie reg•h;ter before the 
e11d of the year), chiefly from tlle desert regions of California and 
Nevada, but many also from Utah, and quite a number from the-great 
iHterior basin of California. A special report upon this collection has 
been prepared by the curator. 
In addition to the collections meutioned in last year's report, as made 
by l\Ir. P. L. Jouy in southern Arizona, quite a number of specimens 
were received from him during the present fiscal year. The excellent 
quality of his collections and of his field observations are quite as 
marked in the latter as in the former. 
From the same source the Museum procured the only e'xtra-limital 
collecti011 worth mentioning, viz, a 11111nber of reptiles and batrach-
ians collected by Mr. Jouy during his stay in Korea several years ago. 
Very little is known of the herpetology . of that rather inaccessible 
country, and tlie collection is therefore one of unusual interest. 
The type specimen of .1'yphlotriton spelceus, the blind cave imlaman-
der, presented by Mr. F. A. Sampson, of Sedalia, Mo., lias already been 
mentioneu, but I ma.y add that we are indebted to Mr. George TD. Harris, 
of Cassville, Mo., ·for numerous larvre of the sa.me interesting; specieR. 
Many other valnable and interesti11g species have been received dur-
ing the year from variom, correspondents, which can not be enumerated 
in detail in the present connection, but among the more prominent con-
tributors the followi11g deserve mention: Herbert Brown, Tucson, 
.Ariz.; Prof. B. W. Evermam1, through T . S. Fish Commissio1J; J. D. 
f?iggin , Washington, D. U.; Dr. 0. P. Hay,. Trvingto11, Ind.; TI. vV. 
lle1L'lmw, Wa hiugton, D. C.; Julius Hurter, St. Louis, Mo.; R. Mor-
ton Mid lleton, Sonth Pittsburg, Tenn.; Charles W. Richmond, Wm,h-
ingtou, D. 1.; . I>. Scudder, Lill<len, Md.; Edgar r torment, 'l'ernpe, 
~ riz.; Dr. Timothy E. "\Vilrox, U. S. A., Fort Huaclmca, Ariz. 
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Facilities for studying the colleetiious, so far as they were accessible, 
haveueenextendcdtoseveralgentlemen notconuected with theMuseum. 
Dr. 0. P. Hay spent more than a month in the department study-
ing- the reptiles of Iudiana. Dr. G. Baur, of Ulark University, Wor-
cester, Mas~., speut considerable time at the Museum working up 
tlie colleet.ion of chclonians for his proposed work on the tortoises of 
Nortb ..A.meriea, to be published by the Museum. 
The work 011 the proposed supplementary volnme of the" Nomenclator 
Zoolog'icus '7 has advanced satisfactorily. The genera awl subgenera 
re(.'.onled 111 the Zoologieal Heconls for 1879-1889 have been card-cata-
logued uurfog tlrn year, ai1d the work of indexing the additional names 
contai11ed iu the Zoologische J ahresberichte has been commenced. 
Mr. l?rederiek. C. Test ha,s been employed as an aid to the department 
duriug the entire year. One half of his time has ·been devoted to work 
on the Nomeuelator Zoologicus, the other half chiefly tp routine work 
iu the department. · 
During the year that part of the Museum collection which was 
uronght home by the uatnralists. of the U. S. Fish Commissiou steamer 
.illba,tro8s from the Galapagos Islands was recalled from Prof. Cope. 
A large quantity of material is, l10wever, still in his possession, and a,11 
aecm·ate census of the berpetological specimens of the Museum is there-
fore as impracticable as it was last year. Like that presented a yeal' 
ago, tbe following estimate has been prepared in this way: taking 1::u;t 
year's estimate as a basis, those specimens which have been disposed 
of by · exchange, or otherwise, have been deducted, and those wbicb 
ha,ve been ca.talogued during the fiscal year have beeu added. Such 
an estimate shows the status of the collection on June 30, 1892, to _be 
as follows: 
Specimens. 
Reserve series ................ _ ....................... __ . _ .. _____ . _ _ _ _ _ _ _ _ _ 15, 921 
Duplicate series ........... : ............. ________________ ... · ... ____________ 8,705 
Uuassorted and exotics ............................ ___ . _. _____________ . _ _ _ _ 6, 313 
Total. - - - - - . - - - - .. - - - - . - - - .. - - - - - - - - - - - -- . - - - - - - - . - - - - - . - - - - - - - - - - - - - 30, 939 
The last eata-logne entry iu Juue, 1891, was No. 17136 and the last 
entry in J uue, 18U2, is No. 18191. 

REPORT ON THE DEPARTMENT OF FISHES 
IN THE U, S, NATIONAL MUSEUM, 1892, 
By TARLETON H. BEAN, Honora ,1·y Cnrator. 
The work accomplished iu thi:::; departmeut Las beeu i11 many respects 
geuerally similar to that of preceding years. . My own duties in con-
nection with the U. S. :Fish Oom~ission have rendered it impossible 
for me to devote much time to Museum matters, and the routine work 
of the department has devolved ~~most entirely upon Mr. Barton A. 
Bean, assistant curator. 
The curator has assisted Dr. Goode in the preparation of a bulletin 
upon the deep-sea fishes contained in the U. S. N ationa1 Museum, and 
the w;0rk was pushed rapidly forward during the fall of 1891. 
Several hnudred skeletons of fishes were prepared for the depart-
rne11t by Mr. E. E. Howell. These have been tumed over to Dr. Theo-
dore Gill, temporarily, for study. 
There bas been a marked increase in tLe number of letters received 
through tlrn Assistant Secretary's office. These for the most part. con-
tain queries concerning the fishes of various portions of the country, 
and the questions as a, rule have been promptly answered. Ot,hers 
bring informa,tion of much importance concerning fishes and their life 
histories. Intelligent correspondents are much desired, and the policy 
of encouragement to such is strongly recommended. · 
A number of students examined materials belonging to the Museum 
(Drs. Gill, Jordan, Gilbert, Eigenmann, Smith, and.Profs. Evermann, 
Hay, and others). Collections and papers based upon the same were 
received from numerous correspondents, a list of which will be found 
in the Bibliography (Section rv). 
Quite a large number of drawings of deep-sea fishes have been made 
by Mr. A. H. Bald win. An important addition to the sectional library 
was made by the purchase of four volumes of Dr. Bleeker's "Atlas 
Ichthyologique," which completes the set of that work. 
The explorations here referred to resulted in the addition of impor-
. tant collections of fishes for the National Museum: · 
The -U. S. Fish Commission steamer Albatross cruised in the North 
Pacific and Bering Sea during the summer of 1891 and the spring of 
1892. During the winter of 1891 and 1892 the vessel was engaged in 
the survey of a cable route from Oalifornia to the Sandwich Islands. 
On these cruises coJlections of fishes were made. · 
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The steamer F'ish :Ia-ick was engaged iu the lower Chesapeake Bay, 
where small collections were obtained . 
. The sehoouer Grwnpits did general collecting in the lower Chesa-
peake and in the coast waters adjacent thereto. 
Prof. B. W. Evermann, for the U. S. Fish Commission, collected 
jfahes in Montana and Wyoming during July and August, lSUl. 
Profs. J. T. Scovell and A. J. Woolman made some collections in 
northern Mexico during August, 1891. Mr. P. L. Jouy collected iu 
Mexico (Lake Chapala, principally), in February and April, 1892. 
Mr. Charles W. Riclunornl sent from Nicaragua collections made in 
Irebruary, March an(I. April, 1892. 
The total number of packages sent out during the year, nothicluding 
the sets of duplicate fishes, was twenty-four. The most important were: 
Thirty-seven species of deep-sea fishes to the Royal Museum of 
Copenhagen, Denmark, iu exchange; a large series of fishes to be skele-
tonized; and seven species of Scopelids and a tile-fish to the Museum 
of Comparative Zoology at Cambridge, Mass. 
Fifty-five sets of duplicate fishes were prepared and turne<\over t.o 
the registrar. The specimens were all carefully wrapped, and each set 
contained about 125 species, both fresh a11d salt water forms. A !ist to 
accompany each set was printed. 
The number of specimens added to the collectious of fishes cl ming 
the year was 1,906. The first entry irr the register was No. 43u03, the 
last 44156, making a total of 553 entries. 
The following list comprises the accessions to the department of 
fishes received during the year : 
A small collection of fishes, rna,<l.e in Arizona by P. L. Jouy. 24582. 
Two specimens of the shark-pilot, Eoheneis_ nauorates. From Wrigln;sville Sound, 
North Carobna. 2462~. 
One specimen of Argentina silns. From H. P. Thompson, Belfast, Me. 2468-!. 
Two specimens of sculpin, Cottus richardsoni var., from Arkansas. Received from 
F A. Sampson, Sedalia,, Mo. 24685. 
Small collection of fishes, made at Gnaymas, Mex., by P. L. Jony. 24686. 
Upper jawbone of Lepillostens plltl,lj8t01n118 from strata of rock at Rocky Point, La. 
From S. B. J ohnso11, Shreveport, La. 24,704-. 
One specimen of Chirolophus polyactocephal11s in · alcohol. From Ashdown Green, 
Victoria, British Columbia. 24711. 
Twenty-one fine &peci111em; of Jaucelets: Bl'anchfostoma lanceolat111n, from San Diego 
Bay, Cal. Pnrchar,;ccl from L. U. Bragg. 2,Vi28. 
, mall collection oftishe1:1 from foxico. Collected by Prof. A. Duges. 24727. 
A small collection from Matsonmga, Cordova, Esta<l.o Vera Cruz. From A. L. 
Herrera. 24769 . 
A small colledion of fir,;hes fro111 the ,vest Indies aml the west coast of South 
America. Coll ected hy Dr. Howard E. Ames, of the U. S. Navy. 24892. 
II ad ancl tail of, cilmo salw·, from the Cabhassacontic River, Maine. Sent by John T. 
Ri hard · throu 0 ·h Forest and , 'tream of e,v York. 2fil 70. 
n ·pecimen of ('hilo111yrlen1s californie11sis (new species), from San Diego Bay. 
Purcba cl from L. C. Brao·g. 25178. 
A ruall <:olle ·tio11 of Ji ltc, , from the west coast of Florid.a, made by J.C. Henderson, 
ir, anrl 'harle T. 'impson. 25300. 
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One fresh specimen of squirrel fish, Serranus fascicularis. From John Sutherland, New 
York. 25305. 
Small collection from the District of Columbia and Virginia. Received from H. W. 
Henshaw. 2f>322. 
One black-nosed dace, Rhinichthys citronasus, from the hot springs at Banff, in the 
National Park of Canada. Received from Henry M. Ami for identification. 25326. 
One specimen of the Cascadura, Hoplosternum littorale. Procured by Roger Wells, 
U. S. Navy, on the island of Trinidad. 25336. 
Three fresh fishes from the Washington, D. C., market. From F. H. Javins. 25367. 
Numerons specimens of dried fish skins from Japan. Sent by H. Loomis, Clifton 
Springs, N. Y. 25379. 
One large example of :flounder, Pseudopleuronectes americanus, taken in the beam 
trawl in deep water off the New England coast. From Weaver and Ihl, New 
York. 25389. 
A collection of fishes from Fort Snelling, Minn. From Dr. E. A. Mearns, U.S. A. 25392. 
'i'wo fishes from Fort Huachuca, Ariz. Sent by Dr. T. E. Wilcox, U.S. Army. 25401. 
Three fresh fishes from the Gulf of Mexico. Sent by Bartholomew & Co., New 
Orleans, La. 25405. 
One specimen of .Anoplarchus. Collected by J.E. McGrath in South Alaska. 25431. 
A collection of fishes from Montana, Wyoming, and the Yellowstone Park, made by 
B. W. Evermann. 25434. 
Eight specimens of Rhi~ichthys nasutus, from the warm and cold springs of the Na-
tional Park of Canada. Sent by Henry M. Ami, of Ottawa, for identification. 
2544.0. 
One specimen of Achirus lineatiis and one specimen of Cyclopsetta n. sp. Collected by 
Dr. John F. Chittenden of the Victoria Institute, Trinidad, West Indies. 25537. 
Pike's eye with fungus attached. Sent by Harlan I. Smith, of Saginaw, Mich., for 
examination. 25606. 
Two dried sea-horses, Hippocarnpus hudsonius. Sent by J. J. Dunton from Ocean 
City, Md. 25640. 
One specimen of .Az(;via panarnensis, in exchange, fr:om the Museum of Comparative 
Zoology. 25687. 
One fresh specimen of Pr-ionotus ca1·olinus. Javins & Co., Washington, D. C. 25710. 
One dried specimen of Monacanthu.s hispidus. Sent by C. A. D. Hill, of Pensacola, 
Fla. 25717. 
One specimen of Larimusfasciatus, from Chesapeake Bay. Donated by Walter More-
land. 25742. 
One specimen of Chilomyctei·us geom,etricus. Donated by Douglas Taylor. 25770. 
One fresh specimen of .Amiacalva, from the Niagara River. Sent by V. L. Tiphaine, of 
Lewiston, N. Y., through Forest and Stream. 25788. 
One specimen of Ctenolabrus adspersus, from the Lower Potomac. Donated by vValter 
Moreland. 25794. · 
Collections of fishes from the Northwest Branch, Mary land, and froru Four Mile Run, 
Virginia. Donated by Audubon Ridgway. 25822. 
Small coilection of fishes from Mexico. Collected by J. T. Scovell and A. J. Wool-
. man. 25859. 
SPECIMENS SENT FOR EXAMINATION AND REPORT. 
Scales of the gar-pike. Received from J. D. Luc~s, Marion, S. C. (No. 1275.) 
Egg~case of shark, Gyropleurodus francisci. From E. Staples, jr., Riverside, Cal. 
(No.1583.) 
A small collection of fishes, made in Honduras in 1892, by C. W. Richmond. (No. 
1692.) 
H. Mis. 114, pt. 2--11 

REPORT ON THE DEPARTMENT OF MOLLUSKS 
(INCLUDING CENOZOIC FOSSILS) 
IN THE U. S. NATIONAL MUSEUM, 1892. 
By WILLIAM H. DALL, .Honorary Curator. 
The force of the Department of Mollusks during the past year has 
comprised, besides the honorary curator, Mr. Charles Torrey Simpson, 
aid, Mr. S. Hazen Bond, copyist, and Miss N. C. Beard, copyist. Dr. 
R. E. U. Stearns, of the U. S. Geological Survey, honorary adjunct 
curator, has been absent on sick leave during nearly the whole year, 
so that we have not had the advantage of ,bis valuable aid and advice 
in the work of the department. The three· person·s mentioned above 
have comprised the safaried force of the department. Mr. Gilbert D. 
Harris and Mr. Frank Burns, of the U. S. Geological Survey, in the · 
course of their work on the tertiary invertebrate fossils, have rendered 
incidental assistance on that part of the colJection. The ·writer, with 
the permission of the Director of the U. S. Geological Survey, has con-
tinued to act as honorary curator. 
The members of the force have been diligent, faithful, and accurate 
in their work, and Mr. Simpson especially has devoted much time out-
side of ordinary office hours to forwarding the work of the department 
and assisting its numerous correspondents. 
GENERAL OPERATIONS. 
The routine work of the year has _made considerable progress. The 
number of registrations which are tabulated in another place in this 
report is less numerous than for some years previous, because more time 
has been devoted to putting the collection of duplicates in order and to 
other matters set forth below. As. the arrears of material not admin: 
istered upon have been redueed, the number of duplicates has increased, 
and it has for some time been obvious that in order to make the ex-
changes often called for, and to keep informed as t·o the state of duplicate 
material, it was urgently required that the latter should be put in order 
for reference. Much of the time of Mr. Simpson and. Mr. Bond has been 
devoted to sorting, naming, cataloguing, and putting away t~e duplicate 
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shells in numbered boxes. A large propor tion of the duplicates is now 
packed in small boxes in the storage-room, each bearing its catalo~ 
number, the last box entry being No. 2035, while a card-catalogue, 
alphabetically arranged under the names of the species, makes it possi-
ble to refer at a moment's notice to any duplicates in the collection, 
Some few marine collections remain to be reviewed and the duplicates 
eliminated, but the great mass of duplicate recent and fossil shells are 
now arranged in orderly and accessible condition, occupying over 1,700 
boxes, each plainly marked with its registration number and name. 
The drawings, published and unpublished, are becoming so numer-
ous that here also cataloguing and arrangement have become necessary. 
A list,in the form of' a card-catalogue, had been made of all the wood 
cuts and stereotypes of mollusks illustrated in the Smithsonian Report.& 
and in the Proceedings and Bulletins of t he Museum (with certain excep-
tions). Stout manilla envelopes, of the same size as the standard library 
card, have been used to contain original drawings, whether published 
or unpublished, while in a blank form, stamped on the outside of the 
envelope, is noted the catalogue number of the drawing, the registra-
tion number (in the Museum register), name, and provenance of the 
specimen from which the drawmg was made, t ogether with the publi-
cation, volume, plate, figure,' number, and page reference of the engrav-
ing made from the drawing, if published. The latter data are entered 
on library cards in cases where the engraving exists, but the drawing 
is not extant. These cards and envelopes are arranged together alpha-
betically under the name of the species, in two series, one comprising 
the published and the other the unpublished drawings, so that refer-
ence can be had immediately to the data relating to any species which 
have been drawn, or of which a figure has been published in the publi-
cations of the Museum or of the Smithsonian Institution. The excep-
tions to this comprise the figures which have appeared in Bulletin 37, 
U. S. National Museum, which contains over a thousand figures ; those 
:figures which are contained in the series of Smithsonian manuals of 
land an<i fresh-water shells in the Miscellaneous Collections of the Insti-
tution, and a set of stereotype :figures derived from the British Museum 
publications. .As the cuts above nam~d are indexed in the publications 
referred to, and thus easily reached, it was not thought worth while 
to undertake the considerable labor of adding them to t he catalogue 
until other more pressing matters are out of the way. · 
TL.e amount of labor involved in these various directions can be 
better appreciated if placed in tabular form as follows: 
Species of duplicates regi tered ....... .. ............. .. ............. _. . . . . . . 1, 708 
Card-cat alogue of the same . . . . . . ...... .. ............... __ ._. __ ... . ... .. . __ . . 1, 708 
Drawing r egi tered . . .. . . . . .... . ...... . ...... . ...... . ............ __ .. . . . . . . 576 . 
Envelopes for t he same filled out .. .. .................. .. ............ _ .. ___ .. 576 
ard cataloguing published figures .... ·.· ............. __ ....... _ ... . _._..... 603 
Total ntrie · · --·· · · · - - ···---- -··-··-··--··----··-·-----·------- · ··--· 5, 171 
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It will be observed that this is equal to 5,171 registrations, so far as 
the clerical labor is concerned, and if we add to it the regular entries 
for the year in the Museum Register, we have a total of about 7,700 
entries as against about 5,800 for 1890-'91. As the staff, by reason of 
Dr. Stearns' absence was diminished by one person, the equivalent at 
the lowest estimate of 25 per cent of its efficiency, this record may be 
regarded as satisfactory. 
Besides the work above referred to, the general operations of the 
department comprise the preparation of -special reports on collections 
made under governmental auspices by various organizations, such as 
the Fish Commi&sion, the Navy, the Revenue Marine: the .Agricultural 
Department, and special expeditions. In this' line various papers have 
been printed by the writer and other members of the staff, a reference 
to which will be found in the Bibliography (Section rv). Among them 
is a paper forming Part G of Bulletin 39 of the U.S.Nat.ional Museum, 
containing instructions for collecting and preserving mollusks, notes 
on the arrangement, outfit, and cataloguing of collections, and the con-
struction of dredges. This it is thbught will be of use to collectors be-
ginning work on the Mollusca, and will save much clerical work in 
writing out such instructions at short notice, as bas been required fre-
quently in the past on the starting of expeditions undertaking natural 
history work. 
ACCESSIONS. 
The number of accesssions during 1891-'92 was 85, against 79 in 
1890-'91. Several of them comprised larg(? series of valuable and inter-
esting forms, many of which are new to the collection. Among the 
most interesting the following may be noted: 
From Mr. C. F. Ancey were received a number of rare and peculiar species from 
Africa, including several of the forms found only in the south African Lake Tangan-
yika. 
Mr. W. G. Binney presented the blocks of figures used in his publications of the 
past two years, ·thus making them available for use in future publications of the 
Museum. 
Mr. R. W. Brown, of Washington, has continued to present to the Museum the 
numerous land-snails, etc., which are found from time to time in his importations of 
foreign fruit, so that we have had the opportunity of observing in a living state in 
an improvised snailery, several of the peculiar types of Antillean pulmonates. 
The heirs ofthe late Oliver N. Bryan, of Marshall Hall, Md., in accordance with 
his wish presented his collection of fossils, Indian relics, etc., to the National Mu-
seum, by which quite a number of fine and interesting fossil mollusks fell to tbe share 
of this department. 
To Dr. J.C. Cox, of Sydney, New South Wales, through Mr. CharlesHedlev of the 
Australian museum, we are indebted for alcoholic specimens of the remarkabl; Ephip-
podonta Macdougallii Tat,e, a bivalve related to Galeomrna and on which an investi-
gation of its anatomy may be based. 
Through Mr. Hugh Fulton, of London, by exchange and purchase a number of rari-
ties not otherwise obtainable have been received, including a fine specimen of the 
extremely rare Voluta aulica which formerly belonged to the B~rclay _collection. 
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From Mr. I. Greegor, of Jacksonville, Fla., a number of interesting specimens have 
been received, mostly from Florida and the Antilles. 
Mr. Simpson, of the department of mollusks, joined Mr. J .B. Henderson, jr., on• 
expedition to the west coast of Florida, which proved fruitful in results. A seriee ol 
the specimens collected, so far as they might be useful to the Museum, was presen~ 
by Mr. Henderson. . 
Two large series of Japanese mollusks have been received during the year. Thfii 
accessions greatly enrich that department of the collection, each containing several' 
rarities which were not comprised in the other. One of these was the gift of 
Rev. H. Loomis, of Yokohama, and the other was received in exchange for other 
specimens sent to Frederick Stearns, esq., of Detroit, Mich., who supplemented it by 
other forms from Mauritius and the Hawaiian Islands. 
Another gift which is highly appreciated was a set of several hundred speciesq 
St. Helena, probably illustrating the whole of its mollusk fauna, including the curi 
extinct land shells. This very interesting contribution was received from Ca 
W. H. Turton, of the Royal Engineers, Chatham, England. The collection of whi~ 
Ghis is a representative set was reported on at length by Mr.KA. Smith, of the Bri 
1sh 1vluseum. 
The extinct fresh-water mollusk fauna of the Colorado desert has always been 
great interest. · One by one the species have been found living in springs1 to which 
they retreated on the ~lesiccation of the ancient lake. One alone remained to be dis-
covered, Tryonia clathmta of Stimpson; and among the · collections of the expedition 
to Death Valley made by Dr. C. Hart Merriam under the auspices of the U .. 
Department of Agriculture this has been at last secured, living in a spring with a 
water temperature of 97° F. in the Pahranagat Valley. This is certainly one of the 
most interesting malacological events of the year. 
Through the efforts of the Hon. Rounsevelle Wildman, United . States consul at 
Singapore, a collection representing the chief marine forms of that vicinity was 
obtained from native collectors. · 
Mr. Joseph Willcox, of Philadelphia, has continued to contribute to the collection 
of Tertiary fossils, and has enriched it by a number of species from the Tertiaries of 
the Carolinas and Florida. 
ASSISTANCE 1'0 S1'UDENTS. 
The work of assisting students in various parts of the country to 
identify their local faunrn, to intelligently direct their studies, and 
answer their numerous queries on various branches of the subject, has 
always been regarded as an important function of this department, and 
has been frequently referred to in the previous reports. Correspondence 
of this kind was kept up in 1890-'91 with 160 persons, involving over 300 
letters and between 600 and .700 pages of writing, besides the identifica-
tion of about 1,200 species of mollusks. In 1891-'92 the number of cor-
respondents was 114, and the number of pages of writing involved in 
the correspondence 820. The number of species identified for various 
students, chiefly by Mr. Simpson, under my direction, amounts to con-
siderably over 3,000, for each of which a label had to be written. 
SPECIAL RESEARCHES. 
reference to the Bibliography (section iv) will indicate the direc-
ion of the studies carried. on _during the year. The report on t,he later 
T rtiary of the Unit d. ~tates and Mr. Simp on's paper on Floridian 
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Unios, though printed, will be issued a few days too late to appear in 
the Bibliography of this year. The principal labor of the year has been 
bestowed on the continuation of the report on the Florida Tertiary Mol-
lusks, for the Wagner Institute, of Philadelphia; preliminary work on 
the mollusks of the Galapagos trip of the U. S. Fish Commission 
steamer Albatross, and also those collected by Dr. G. Baur; and on the 
Unionidm, to which group Mr. Simpson is giving special attention. 
ST.A.TE OF 1'HE COLLECTION. 
In previou8 reports I have explained why it is not yet possible to 
give t;he exact number of species, specimens, duplicates, etc., contained 
in the collection under my charge. ln my last report it was estimated 
that the collection contained about 476,500 specimens, of which one-
fourth are preserved in alcohol. During the year about 6,225 speci-
mens have been received, which would make · a present total of about 
482,725 specimens contained in the collection. The number of entries 
in the register for 1891-'9~ was 2,546, as is shown in the accompanying 
table. 
Volume. From- To- Total. Remarks. 
XXIII. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106, 856 106, 904 
XXIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112, 040 112, 400 
XXVI. ...... •.................................... 122,524 124,662 
48 Volume in use. 
360 Reserved for fossils. 
2,138 Volume in use. 
Total for 1891-'92 .... , ................................. ·_..... .. 2, 546 
The total number of registrations to date, deducting all duplications 
and omissions in the register, is 103,113, representing about 309,000 
specimens. The number of workers and their distribution in different 
parts of the building renders it necessary to use simultaneously several 
volumes of the register. This explains why the preceding table is nec-
essary in order to show the total registrations for the year. The formal 
registrations (with the gaps alluded to) terminates June 30, 1892, with 
number 124,662. · 
• 

REPORT OF THE DEPARTMENT OF VERTEBRATE FOSSILS 
IN THE U, S. NATIONAL MUSEUM, 1892, 
BY 0. C. MARSH, Honorary Curat01·. 
The most important event in this department of the Museum during 
the past year has been the accession of a large collection of vertebrat~ 
fossils from the W e.s_t. secured by the honorary curator during his 
official work for the U. S. Geological Survey. These specimens were 
prepared in New Raven, sent to the National Museum in July, 1891, 
and placed at once on exhibition, so as to be accessible to the members 
of the Internatit>nal Geological Congress, which met in Washington 
in August of that year. This collection of fossils, which is more exten-_ 
sive and important than any other hitherto received by the Museum, 
is arranged ju a wall-case especially constructed for it, extending the 
entire length of the east side of the exhibition room. 
These specimens, selected by the honorary curator as the :first instal-
ment of his official collections to be placed in the Natfonal Museum, 
are all of large size, and especially characteristic of three important 
geological horizons of the West. The ceratops beds of the upper Cre-
taceous of Wyoming are here represented by three skulls and other 
rare remains of the gigantic horned dinosaurs recently described, and 
among tbese fossils is the type of Trfoeratops elatus Marsh. From th_e 
Brontotherium beds of Nebraska and Dakota is shown a very complete 
series of skulls and portions of skeletons of the huge Miocene mam-
mals of the family Brontotheridm. This series contains ten good skulls 
representing several genera, and is by far the most important collec-
tion of the group ever placed on exhibition. The horizon of the Plio-
cene, known as the Pliohippus beds, is likewise represented by skulls 
· an_d other remahis of extinct species of the Rhinoceros family, espe-
cially of the genus Aceratherittm, all _ from Phillips County, Kans. A 
few other Tertiary fossils and some rare casts are included in this col-
lection, but the limited space available prevented the exhibition of a 
more extensive series. 
This collection, when sent from New Haven in 33 boxes, weighed 
6,860 pounds. It has now been catalogued and well arranged by Mr. 
F. A. Lucas, assistant curator, whose services in other respects have 
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been of great value to the department. The catalogue numbers 0111• 
bracing this collection extend from 1201 to 1582, as recorded in the 
National Museum register of vertebrate fossils. The greater part of 
this collection was obtained by Mr. J. B. Hatcher, and a careful-record 
of all the localities has been preserved. 
Another important collection of 72 large boxes of vertebrate fossils, 
sent from New Haven in 1_886 by the honorary curator, still remains in 
storage, as there is no room for its exhibition hJ the National Museum 
The Smithsonian numbers of these boxes are 6601 to 6672. 
The honorary curator of this department has recommended to the 
director of the Museum that other wall-cases for vertebrate fossilsbe 
constructed on the three remaining sides of the exhibHion room,asthis 
space will be needed eventually, if the specimens already secured and 
now: under .investigation are all placed on exhibition. One side could 
then appropriately be devoted to the extinct reptiles of the Triassic 
and Jurassic, another to those from the Cretaceous, while the third 
and .. fo_urth would be required for the vertebrate fossils of the Tertiary 
alone. 
During the past year the honorary curator of this department has 
published a number of papers relatii1g, in part, to the col_lections above 
described,_ but these publications belong · more appropriat~ly to bis 
work in connection with the U.S. Geological Survey. In two memoirs 
now in preparation, however, he will give full descriptions of the more 
important specimens he has recently deposited in the National Museum. 
The collection of vertebrate fossils, which has been catalogued partly 
with the osteological specimens and. partly in a separate book, has 
been recatalogued during the year in a volume specia,1ly devoted ro 
vertebrate fossils . · 
During the year 1,124 catalogue entries were made, and 1,061 speci-
meus were added to the collection. 
REPORT ON THE DEPARTMENT OF INSECTS IN 
THE U. S. NATIONAL MUSEUM, 1892, 
By C. V. RILEY, Honoraty Ciirator. 
Although most of the time during the past fiscal year has been 
devoted to the study collections in the laboratory, some improvements 
have been made in the exhibit collections, especially in the systematic 
series, where numerous ill~stratiou s and specimens have been added, 
making it almost complete. 
ACCESSIONS. 
Many important accessions have been received during tl1e year, 
among which the following may be mentioned: 
(1) One hundred and thirty-five species in about 400 specimens. of Heteroptera, 
collected in various parts of the world, authoritatively named; from Prof. A. L. Mon-
tandon, Bucarest, Romnania (Acc. 245791 25244-, and 25520). These have in part been 
paid for by exchange. 
(2) Series of Californian insects, collected by Mr. D. W. Coquillet,·of Los Angeles, 
Cal., and transferred to the Museum collection by the curator, as follows: Diptera, 
23 species in 182 specimens (Types); Coleoptera, about 100 species in 720 specimens; 
Orlhoptera, 35 species in 116 specimens; Hynienopiera, 109 species in- 400 specimens; 
Hom,optera, 40 species in 200 specimens; He1nipte1·a, 107 species in 575 specimens; 
Lepicloptera, 56 species in 159 specimens; Neiiroptera, 17 species in 43 specimens; 
includes much valuable material in all orders (Acc. 246281 24816, 24890, 24950, 250051 
25111, 25356, 25400). 
(3) From the Department of Agricnlturc: Collection of insects made by Mr. A. 
Koebele during the Death Valley ExT;)editiou' from the Department of Agriculture in 
the spring of 1891. ' Contains abont 636 species in 3,4-73 specimens . Good and excel-
lently preserved material. 
(4) Collection of Lepidoptern (native and exotic) from Mr. G. Beyer, of New York. 
Nine hundred species in about 1,900 specimens, nearly all farge and showy forms, 
besides many North American and European species new to our coll~etion. This is 
the largest acquisition of tropical butterflies ever made by the Museum. It was 
obtaine<1 hy exchange for a corresponding number of North ·American Coleoptera 
from our duplicate series, that were new to Mr. Beyer's collection. This one ancl 
the previous accession are the most valuable during the year. (Acc. 25378.) 
(5) Collection of Aculeate Hyrpenoptera, about 4,000 specimens uf 675 North.Ameri-
can species· (including types of 25 species described by Mr. William :Fox), and 100 
exotic species from Mr. ·wmiam Fox, Academy Natural Sciences, Philadelphia. Pur-
chased by the Museum. (Acc. 25769.) 
(6) Collection of insects of all orders, made by Mr. H.F. Wickham in the North-
western Stat,es, British Columbia, and Alaska. About 1,200 specimens, transferred 
to the Musenm collection by the curator. (Acc. 25554-.) 
(7) Lepiclotera from Trinidad, about 15,000 specimens of 95 species, from Mr. G. 
Turner \Vayman, Port-of-Spain, Trinidad. Purchased by the M nseurn. ( Acc. 25335.) 
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(8) Twenty-seven species miscellaneous insects in about 200 specimens, mostly 
from Galapagos Islands, from the U.S. Fish Commission. (Acc. 25157.) 
(9) Two hundred and twelve species of New Zealand Coleoptera in about 400 speci. 
mens, from Auckland Museum, New Zealand, from T. F. Cheeseman, intended for 
exchange. (Acc. 24957.) 
(10) Sixty-six species of authoritatively named exotic Orthoptera from Prof. H. 
de Saussure, Musee d'Histoire Naturelle, Geneve, Suisse. This collection was obtained 
by the curator and hy him transferred to the Museum collection. (Acc. 25271.) 
(11) Types of 16 species of Muscidre, described by Prof. C. H. Tyler Townsend, Laa 
Cruces, New Mexico, and some other insects from Prof. Townsend. (Acc. 25792.) 
(12) Types of 3 new species of Odonata, from Mr. P. C. Calvert, Academy Natural 
Sciences, Philadelphia. (Acc. 25609.) · 
(13) Types of Scudder's articles on fossil insects in Hayden's report of U. S. Geologi-
cal Survey, Vol. XIII, from Maj. J. W. Powell. (Acc. 24593.) 
(14) From the curator, 100 species of Scolytidae, mostly exotic, including many 
types, from Dr. W. Eichhoff, Strasburg, Germany. (Acc. 25498.) 
(15) Ten species in 42 specimens of Orthopt~ra., including some types, from Prof. 
L. Bruner, Lincoln, Nebr. (Acc. 24976.) 
(16) Twenty-four species of North American Coleoptera, new to collection, col-
lected by Mr. L. E. Ricksecker, San Diego, Cal., and transferred to the Museum col-
lection by the curator. (Acc. 24940.) 
(17) Two hundred· specimens of various orders, collected in Texas by Mr. F. G. 
Schaupp, and transferred to the Museum collection by the curator. (A.cc. 25110.) 
(18) Twenty-four species of North American Coleoptera, new to collection, from 
Mr. F. C. Bowditch, Brookline, Mass. (Exchange.) (Acc. 25593.) 
(19) Male specimens of Dynastes granti Horn from Mr. Ike Patrick, Crown King, 
Ariz. (Acc. 24915.) 
Numerous valuable specimens have been added to the collections 
without accession numbers by the curator and his assistants. 
As a temporary accession may be mentioned a large collection of West 
Indian Hemiptera and parasitic Hymenoptera, sent to the curator for 
systematic study by the West India Committee of the British Museum. 
ROUTINE WORK. 
This has consisted in-
(1) Making up collections for exchange, some of which are the fol-
lowing: 
(a) A series of 57 species of Scolytidae for Dr. Wm. Eichhoff, Stras-
burg, Germany, in return for Acc. 2,5498. 
(b) A series of 35 species of Scolytidm for A. D. Hopkins, Morgan• 
town, W. Va. 
(c) A series of 900speciesof Coleoptera for Mr. G. Beyer, New York, 
in return for Acc. 25378. 
( d) A seriei,:; of Hemiptera for Prof. A . . L. Montandon, Buchare~t, 
Roumania. 
(e) A serie of 24 species of Coleoptera for Mr. F. C. Bowditch, 
Brookline, Ma s., in return for Acc. 25593. 
(/) Sixty-nine pecies of Elateridre for Mr. H. de Buysson, Chateau 
de ern t, Allier, ]i ranee. 
(2) Rep rting on acces ion ent for examination and report. One hun-
dr and eventy-two of the e reports have been made dm:ingthe year. 
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(3) The naming of specimens for collectors. Fifty-two larger and 
smaller series of insects of all orders have been identified for corre-
spondents, representing about 3,000 species. 
(4) The selection of material to be sent to specialists for study and 
determination, as here indicated: 
(a) A series of Californian Hemiptera-Heteroptera has been sent to 
Prof. A. L. Montandon of Bucarest, Roumania. 
(b) The material in the Noctuid genera Xylomiges and Cncullia was 
sent to Prof. J.B. Smith, New Brunswick, N. J., to assist him in his 
study of these groups. 
(c) A series of Geometridre, mostly collected in the Death Valley, 
California, was sent to Dr. A. S. Packard, of Providence, for determina-
tion. 
(d) A small series of Diurnals was sent to Mr. W. H. Edwards for 
determination. 
(e) Several smaller series and all the Odonata, collected by Dr. Ab-
bott in Africa, have been sent to Dr. P. C. Calvert, Academy Natura 
Sciences, Philadelphia, for systematic study. 
(/) A complete representation of the Museum collection in theRltyn-
chophorus Tribe Barini has been sent to Capt. T. L. Casey, New York, 
who has undertaken to monograph the group. 
(g) A series of Geometridre bas been sent to Rev. George D. Hulst, 
Brooklyn, N. Y., for identification. 
(h) All the material in the Hemipterous family Veliidre has been 
borrowed by Mr. H. E. Summers for study. 
(i) The undetermined Lepidoptera collected in Africa by Dr. W. L. 
Abbott have been sent to Dr. W. J. Holland, Pittsburg, Pa., for study. 
(5) The work of arranging in permanent shape all the collections. 
In the Diptera, mentioned in the last annual report as being for the 
most part arranged, the remaining families have been classified as far 
as they are stndied in our :fanna. In the Lepidoptera the North Ameri -
can Diurnals, Sphingid, Bombycid,. and Geometrid families have been 
completely rearranged according to the last published classification, 
and the very large accessions incorporated. Of North American Diur-
nals 410 species are represented, and of Geometrids about 290 North 
American and 162 European species. A systematic arrangement has 
also been made of the tropical Diurnals, and they are represented as 
follows: 
. Species. 
From Mexico and Central .!merica ______ .. __ ... ___ .... ____ .. ____ . . _ . . . . . . . . . . 169 
From West Indies (outside of Trinidad)•.-•• ...... ·-···· .... _________ _ ··-·.... 10 
From Trinidad ( all of Acc. 25,335). _. __ ... __ ._ .... _ ......... _ ..... _ .. ~. ___ . . . . . 95 
From South America .................... . __ .... _ .......... __ ... _ .. _ .. __ . _ ... _ 255 
From Asia . _ . _ ..... __ .. __ .... ___ ... _ ......... ___ ~ _ .. ___ .. __ . __ . ____ . _ _ _ _ _ _ _ _ _ 42 
From Aus1;ralia ...... ____ .. ____ ....... __ . ___ ... __ . ____ ... ______ . ___ .. . ___ . .... 17 
From Africa ( outside of Abbott collection) ... __ .. ____ .. _._ ................. __ . 50 
In the Orthoptera the North American collection has been rearranged, 
uow occupying three full cabinets with sixty drawers, and containing 
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597 species in 5,925 specimens, besides numerous duplicates separately 
arranged. In the Neiiroptera the North American species have been 
arranged in one cabinet with twenty drawers, and count 348 species 
( only 211 species named) in 1,185 specimens. In the Coleoptera the 
exotic species have been arranged in seventy-six single and double fold-
ing boxes. 
The number of species represented in our eollection of this order is 
as follows: 
Coleoptera from- Species, 
Europe _____ ......... - - - ......... - - .... -................. _. . . . . . . . . . . . . . 3,200 
Asia .. _ . _ .. _ ................. - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236 
Japan··············································"···· .. ············· 63 
Australia ................................. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 
New Zealand ..... _ ... _·_ ~. _ ............. ~ .. ~. .......................... 310 
Madagascar .......................... .................. _ . . . . . . . . . . . . . . . 28 
Africa .......................... _ ...... _ ......... _. . . . . . . . . . . . . . . . . . . . . . 450 
South America ................... ··-······-·· .... ····-·.. ............... 760 
Hawaii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
Cen~ral America ....... · ............. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,200 
West Indies .. __ .......... -'- ........... : .. _ .... __ . . . . . . . . . . . . . . . . . . . . . . . 100 
United States and Canada .............................. . . . ..... ........ 7,000 
Total ..... ·_ ............. _ ... .. _ ..... _ ............ _ . .................. 13, 740 
In the Hymenopterci some of the families have been studied and the 
accessions incorporated . 
. (6) Mounting, expanding, and labeling specimens for the collection. 
Much time is taken up by this work, as a large percentage of the acces• 
sions arrive unmounted and all have to be labeled before distribution 
in the collections. 
RESEARCHES. 
Most of the special researches based upon museum material are 
mentioned under the paragraph relating to routine work. In addi• 
tion to these, however, Mr. W. H . Ashmead bas completed bis rnon• 
ograpb of the Proctotrypidrn of North America, ·based very largely 
on Museum material. This is the first monograph written upon the 
Americau representations of this group. 
Dr. George Marx has had at his disposal the Acarians of the family 
lxodidrn, belonging to the collection, and is engaged upon a monograph 
of the family. 
PRESENT STATE OF 1'iIE COLLECTION. 
During the last year about 16,000 specimens have been added to the 
collection. The laRt catalogue entry for June, 1891, is 746, and for 
,June, 1892, is 1,041. The whole collection was carefully examined for 
mu emn pest, • during the month of June, and was found to be in a 
highly sati factory condition. , 
REPORT ON THE DEPARTMENT OF MARINE INVERTEBRATES 
IN THE U, S. NATIONAL MUSEUM, 1892, 
By RICHARD RATHBUN, Honorary Citrator. 
Much progress has been made during the past year in the study of the 
collections belonging to this department, especially of the higher crusta-
ceans, and in the preparation of reports relating to them. .As the west 
hall of the Smithsonian Institution has remained closed during this 
entire period, owing to delays in the completion of the repairs, it bas 
not been possible to take any active steps toward the improvement of. 
the exhibit.ion series, although a very fair display has been maintained 
in the temporary quarters allotted for this purpose in the fish hall ad-
jacent. There has been a marked increase over the previous year in 
the number as well as in the aggregate extent anct. value of the acces-
sions which have been received from many diverse sources. Much 
time has necessarily been required in caring for these additions, and-in 
attending to the continued preservation of the genera.I collections, 
which have now attained so large a size as to severely tax the storage 
accommodations assigned to them. But few changes have been made 
in the quarters occupied by this department, and they remain there-
fore in essentially the same condition as described in the last report. 
The curator has exercised only a general supervision over the affairs 
of the department, leaving to the assistant curator, Mr. James E. Bene-
dict, and to Miss M. J. Rathbun, the burden of the work, which has been 
attended to, as heretofore, in the most thorough and conscientious 
manner. 
The total number of accessions received was forty-six. The largest 
contribution was made by the U. S. Fish Commission and consisted 
mainly of crustaceans, chiefly brachyura and anomoura, represented by 
many species and a very large n,umber of specimens, the same haviug 
been collected by the steamer Albatross in the North Pacific Ocean 
and Bering Sea; by the steamer F-ish Haw le and the schooner Grampiis 
on the .Atlantic sea coast, and by Prof .. B. W. Evermann in Texas. It 
also included a small collection of avian entozoa made by Prof. Edwin 
Linton in the Yellowstone National Park. · 
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The other more important accessions were the following: From the 
Australian Museum) Sydrn~y, New South Wales, 24 species of Aus-
tralian echini, 14 of which were new to our collection, 13 species of As-
teroidea and 50 species of bra,chyura and anomoura; the Rev. Uanou A. 
M. Norman, of England, 22 species of European Paguridre and Pycno-
gonidre; Mr. George S. Brady, England, _a named series of British fresh-
water Cyc]opidre; Rev. H. Loomis, a large dried collection of crusta-
ceans, echinoderms and sponges, from Japan; the Otago Museum, Dune-
din, a collection of New Zealand crustaceans; Mr. John Murray, Edin-
burgh, Scotland, many specimens of. hermit crabs, Bupagurus, from the 
Firth of Clyde; Mr. P. L. Jouy, a number of fresh-water crabs and 
crayfishes from Lake Chapa.la, Mexico, and crustaceans, echini, and 
worms from Guaymas; Dr. T. H. Morgan, of Bryn Mawr College, a col-
lection of crustaceans from Jamaica; 0. F. Cook and H: R. Jaquay, a 
series of Oniscidm from different parts of the United States; the King-
ston Exposition, Kingston, Jamaica, a large and very fine series of 
dried specimens of commercial sponges; J. 0. Henderson, jr., and C. T. 
Simpson, a miscellaneous assortment of crustaceans from the west coast 
of Florida; Lieut. F. E. Sawyer, U.S. Navy, Brazilian crustaceans ob-
tained during a trip in connection with the World's Columbian Expo-
sition. The remaining contributions, while of smaller size than those 
enumerated, have also added many valuable specimens to the collection. 
Two half-unit upright cases filled with large jars of especially inter-
esting alcoholic specimens, such as crinoids, deep-sea pennatulre, echi-
noderms, and crabs, have been added to the exhibition series in the fish 
hall, and Mr. Benedict has also experimented in the matter of making 
dried preparations of crustaceans for display purposes. This it ls not 
generally difficult to accomplish with the brachyurans or true crabs, but 
the hermit crabs and shrimps are less amenable to such treatment, owing 
to their thinner shells and more delicate appendages. It is expected, 
however, that entirely satisfactory specimens can be prepared by care-
ful tre3Jtment, and if the trials now being made turn out successfully it is 
proposed to increase the display collection. Another direction in which 
experimental work is being conducted by Mr. Benedict has reference to 
the manufacture of a plastic substance suitable for making reproduc-
tions of the softer animals and sufficiently durable for exhibition pur-
poses. His eftorts have already met with much success and promise im-
portant results not only for this, but also for several of the other de-
partment of the Museum. 
The customary routine work of the department, such as the mainte-
nance of the collections, the periodical overhauling of all the speci-
mens to in ure their preservation by the renewal of alcohol or the 
removal of Mu eum pe ts, the a sorting of recent additions, their cata-
loguing, labeling, etc., has been regularly attended to, and has occu-
pied a very large amount of time. In tbe course of all systematic 
studie the pecimen' of each pecie regarded a du li,c~tes have been 
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separated at once from the reserve series, and the material for prepar-
iug new sets for distribution to educational institutions has therefore 
been gradually accumulating. Many such special sets have also been 
made up and disposed of as explained elsewhere. Much_ of the mate-
rial in the line of marine invertebrates derived from the recent inves-
tigations of the Fish Commission has been assorted in this department, 
and several of the groups which are still unassigned for study have 
likewise been stored here. Progress has been made with the card or 
reference catalogue corresponding with the work in the identification 
of species, and so far as the collections are determined, it forms a con-
venient index to them. Collections of crustaceans borrowed from 
·union College and the ~eabody Museum of Yale University ·for pur-
poses of comparison have been returned to these institutions. 
Some· steps have been taken toward preparing an exhibition illus-
trating the scope of this department for the W oriel's Columbian Expo-
sition. These have consisted mainly in determining the family groups 
represented by the known American marine invertebrates and in ascer-
taiI1ing our desiderata in that respect. No more instructive exhibit 
for the use of biological students could be planned than one contain-
ing essentially all of these families, suitably displayed, and with accom-
panying descriptiv_e labels. 
The amount of cataloguing done during the year is explained in the 
following table: 
Group. 
Entries to .June 30- Entries 
1------1made dur-
1891. 1892. ing year. 
--------'----------- - - 1--- 1 
Crustaceans ...... -- - - - --- - - - - - - . - .. - . - . -- - - .. -- - : - - . . . . . . . . . . . . . . . . . . . 15, 814 16, 987 
Worms··········-·················_.··································· 4,935 4,958 
Echinoderms nnd crelent.erates...................... .. . . . . . . . . . . . ... . . . 17,640 17,759 
Sponges and protozoans................................................ 6,315 6,318 






Mr. Benedict and Miss Rathbun have completed and published in the 
proceedings of the Museum a monograph upon the genus Panopeus of 
crabs, which is represented in the Museum collection by 25 species, of 
which 6 were previously undescribed. The hermit crabs belonging to 
the genus Eupagurus, of which 80 species are contained in our collec-
tion, have received much attention from Mr. Benedict, and a complete 
report upon the group is now in course of preparation. E.xplorations 
during the past few years, especially by the steamer Alba,tross in the 
~o~th Pacific ?c~an, have added 37 new species to this genus, and pre-
hmmary descnpt10ns of these by Mr. Benedict have recently appeared 
in the Proceedings. He has also , submitted for publication a paper 
upon the Corystoid crabs of the genera Telmessus and Erimacrus illus-
trated with three plates, and has reported upon a collection of c~ustai-
B. Mis. 114, pt. 2--12 
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ceans obtained in the vic.illity of Kingston, J ama,ica, by Dr. T. H. Mor-
ga 11. The fatter report was printed in one of the Johns Hopkins Uni-
versity circulars, and the specimens have been deposited in the National 
Museum. 
Catalogues of the Periceridoo and Maiidre, families of maioid crabs, 
as 1·eDresented in our collection, have been completed by lVIiss Rathbun, 
and she is at present at work upon the family Inachidre. She has also 
prepared a list of the crustaceans obt.1ined on the coast of Texas by 
Prof. B. W. Evermann, during a recent fishing investigation, for pub-
lication in the Bulletin of the Fish Commission. Large num"bers of 
crustaceans belonging to other families than the above, principally the 
result of Fish Commission explorations, but some derived from other 
sources, have been identified and will be made the subj.3ct ofreport at 
a future time. 
The departmeut is indebted to Union College, Schenectady, N. Y., 
the Buffalo Society of Natural History, and Mr. F. A: Stea.ms, of Detroit, 
for the loan of specimens of crustaceans which were desired for exam-
ination and comparison in connection with the studies above referred 
to; and also to Mr. J.E. Ives, of the Philadelphia Academy of Natural 
Sciences, for assistance in comparing specimens sent from Washington 
with the collections of that society. Prof. S. I. Smith, of Yale Univer-
sity, bas returned to this Museum for study, the maioid crabs, the 
Paguridoo and Porcellanidoo belonging to the earlier collections of the 
Fish Commission, and some Brazilian crustaceans collected by the cura-
tor. Mr. C. S. Dolley has also returned the crustaceans obtained by 
the steamer Albatross in the Bahama region, an<l. sent to him for exam-
ination a. few years ago. 
Prof. A. E. Verrill and Miss K. J,- Bush have continued their studies 
upon the Fish Commission collections, the property of the National Mu-
seum, now deposited under Prof. Verrill's charge at the Peabody Mu-
seum of Yale University. Prof. Walter Faxon, of the Museum of Com-
parative Zoology at Harvard College, l.tas reported upon the crayfishes 
received in recent accessions, including a new species obtained in Mexico 
by Prof. A. Duges; and the specimens of Oniscidoo have been sent for 
examination to Profs. 0. F. Cook and H. R. Jaquay, of Syracuse UniYer-
sity, Syracuse, N. Y., -who are proposing to monograph that family. 
Prof. Edwin Linton, of Washington and Jefferson College, has described 
a number of birdcntozoa collected by Mr. P. L. Jouy, at Guayrnas, Mex-
ico, and by himself at the Yellowstone National Park, and a paper upon 
the ubject has been published . 
.Although no regular fi hery investigations were undertaken by the 
U. . Fi h Commission steamer Albatross during the pa.st year, yet rnci-
dental dredgings were made during a cruise to Bering Sea with the 
nit d State Seal Commi ioners, in the summer of 1891, and during 
h h drographic survey for a cable route between California and the 
Ilawaiian I land the following winter. Many interesting and several 
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new forms of deep-:;;ea invertebrates were obtaiued ill the course of both 
of these expeditious, · and shore collecting was also carried 011 at Hono-
lulu. The investigations of the steamer Fish Hawk and the schooner 
GrCf/mpus 011 the Atlantic coast have been limited to the shallow aud 
surface waters, and while the natural history collections obtai11ed hy 
them are not extensive, they will ev011tually adc1 some material of 
importance to this department. 
Ten sets of duplicate marine invertebrates, belonging to series No. 
IV, the composition of which has been described in previous reports, 
have been distributed to educational institutions, as follows: Biolog-
ical School, Avon-by-the-sea, N. J.; Wells College, Au_rora, N. Y.; 
TrinityUniversity,Durham,N. C.; Fort·Worth'University, Fort Worth, 
Tex.; State Normal School, Mankato, Mirrn.; Iowa State Normal 
School, Cedar Falls, Iowa; State Normal School, Whitewater, ""'is.; 
Mansfield Memorial Museum, Mansfield, Ohio; Lelaud Stanford Junior 
University, Menlo Park, Cal.; Pennsylvania State Normal School, J\II il-
lersville, Pa. 
The following special collections have also been snpplie(l, namely: 
To the Australiau Museum, Sydney, New S_outh Wales, 73 species of 
echinoderms; to the University of Toronto, Toronto, Cau ada, 73 species of 
echinoderms and ccelenterates; to Tulane University, New Orleans, L~t., 
13 species of corals, 27 species of echinoderms, and 23 species of crusta-
ceans; to the Royal Zoological Museum, Copenhagen, Denmark, a large 
series of radiates and crustaceans; to the National Deaf-Mute College, 
Kendall Green, Washington, D. C., 37 species of corals, echinoderms, 
bydroids, and sponges. A number of other institutions and of it1d1vid-
uals have likewise been furnished with a few species each, generaJly 
for purposes of special study or to supply deficiencies in th_eir collec-
tions. 

REPORT ON THE DEPARTMENT OF COMPARATIVE ANATOMY 
IN THE .u. S. NATIONAL MUSEUM, 1892. 
By FREDERIC A. LUCAS, Assistant Curator. 
The general work of the year has been, as heretofore, mainly in the 
preparation and arrangement of osteological material, but much has 
been accomplished for the department of vertebrate fossils, the work 
of that department being, so far as the Museum is concerned, carried 
on by the Department of Comparative Anatomy. 
The most important aiccession of the year wa~ the skeleton of a young 
sperm whale, obtained through the courtesy of the Life-~_aving Service, 
from the station at Green Run Inlet, Capt. J. J. Dunton, keeper. Many 
fishes have been received from the U. S. Fish Commission in connec-
tion with their work for the World's Columbian Exposition, among 
them a fine tarpon and a specimen of the opah, Larnpris luna, the 
'latter having a special value as being tlie first example taken near our 
coast. From the Fish Commission also came an adult bastard logger-
head turtle, Oolpoc}f,elys kempi, one of the sp~cial desiderata in this 
department. A second skeleton of the rare fork-tailed gull, Oreagr·us 
furcatus, together with other desirable skeletons of birds, was procured 
by Mr. C. H. Townsend, of the Fish Commission steamer Albatross. · 
In addition to the regular routine work a new catalogue of verte-
brate fossils bas been commenced, and the greater part of the material 
in that department has been recatalogued, a task that has entailed 
much comparison of speci:mens with published figures, reference to 
other catalogues, and some necessary identifications. 
This has taken a great deal of the time of the assistant ciuator, as, 
owing to the smallness of the force, nearly all the work, even to its 
simplest details, has devolved upon him. Twenty lots of recent and 
fossil bones have been ·rep_orted on, and work · has been continued on 
the synoptic exhibition series of invertebrates, both in the preparation 
of specimens and of labels. Comparatively few additions have .been 
made to the exhibition series, as the work of the preparators has been 
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mainly devoted to material for the study series, and these additions 
have been chiefly skeleton_s of fishes, that class being at present rather 
poorly repreRented. It may be said, however, that a number of speci-
mens were prepared for mounting, which, owing to the pressure of 
other work, could not be :finished. A small number ofAuzoux models, 
illustrating certain details of digestion and circulation, have been pur-
chased for the exhibition series, as well as some for use iri. connection 
with the series of invertebrates. 
The details of the work of the preparators are given in the report of 
the osteological preparator, * and it speaks welf for the skill and indus-
try of the assistants that so much has been accomplished in spite of 
the many unavoidable interruptions. 
The ever-increasing care of the collections has prevented any special 
researches, although the assistant curator has de.voted a little time to 
the study of the osteology of the Steganopodes, a group o(birds unusu-
ally well represented in the Museum. Dr. R. W. Shufeldt, to whom 
material has b~e:ri"loaned, bas continued his .work on th~ osteology of 
North American birds. Material has been furnished to PrQf. CoJ?e, ~for 
his work on North American reptiles, and to the Bering Sea Commis-
sion in connection with their inquiries concerning the fur seal. 
PRESENT CONDITION OF THE COLLECTION. 
The present state of the collection is good, but ff time admitted and 
space were available, a great deal of work might be most profitably 
done in labeling and arranging the study series. 
The exhibition series is fo good shape, but some changes are needed 
in a few of the purchased specimens, and some of the labels should be 
replaced by others more descriptive in their character. 
The number of specimens on exbibltion at the end of the year was 
as follows: 
Skeletons of-
lYianunals ..... ........... .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196 
Birds ............................... ____ . .. __ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
Reptiles .... ........................... ....... : ......... __ .· ............. _. 39 
Batrachians ......................... _ ...................... _ . . . . . . . . . . . . . 7 
Elasmobranchs and fishes ................. . ___ .... __ .. ...•...... _:... ..... 35 
'kulls of mammals ................ __ .. __ .. _____ ... __ ......... _.. . . . . . . . . . . . . . . 63 
0 ther osteological pieces ......... __ .. __ .. _ .. _. ___ ... _ .. _ ....... . ___ . _ .... _ . . . . 58 
Auzoux anatomical models .. _ .. _. _ .. _______ . ____ . __ . __ . ___ ...... ______ ..... __ . 25 
Total .................•. • ••..•. ___ .. _ .•........ ___ . __ ... ____ . _ . _ . _ . . . . . . . 494 
The number of osteological specimens on exhibition has been lesi;:ened 
, ·iuce the report of 1891 by the transfer of some pieces to the Department 
of Vertebrate Fos ih; and the temporary withdrawal of a few others. 
* Seep. 65. 
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The additions to the collection as Rhown l>y entrieR in the <·atalognes 
a1.:e as follows : 




Mammals.--···--------. __ .. ___ . __ .. __ ·- __ ___ ----------- ___ ___ __ -.----.. 35144 35526 
Birds .. - . . . - : .. . ... _ .. _____ . __ ___ . __ . .... _ .. __ . __ _ .. __ .. __ ... _ .. ...... . i 1900'.l 19105 
Reptiles . - - .. _ ... _ ..... _ . _ . _ . __ . . _ ... __ .. . _ .. __ ... .. __ . ___ ........ . .. .. , 29300 29325 







REPORT ON THE DEPARTMENT OF FOSSIL PLANTS 
1N THE U. S. NATIONAL MUSEUM, 1892, 
By LESTER F. WARD, Honora1·y Cnrat01·. 
The work of the year has been in general a continuation of that out-
lined iu the report for last year, the OQject in mind being the arrange-
men't of the specimens in such a manner as to facilitate their consultation 
and study. The work of rearranging and labeling the Carboniferous 
specimens was continued to some extent, but the Museum assistant, 
Mr. Theo. Holm, has spent the larger part of bis time in caring for the 
herbarium. Many specimens have been mounted and added to the 
collection, and it has in other ways been made of greater assistance in 
the study of fossil plants. 
During the year there have been added to the collection more exten-
sive and valuable accessions than ever before in the history of the de-
pa,rtmen t of fossil · plants. The first of these is the -immense collection 
of Potomac plants turned over by the U. S. Geological Survey through 
Prof. William M. Fontaine, of the University of Virginia. This collec-
tion, filling thirty-one large boxes, and representing several thousand 
specimens, embraces the entire series of types and duplicates used by 
Prof. Fontaine in the preparation of his elaborate Potomac'or Younger 
Mesozoic Fl0ra, which forms Volume xv of the Monographs of the 
U.S. Geological Survey. This flora is a very remarkable and interest-
ing one. It embraces about 365 species, of which number 75 are dico-
tyledons of peculiar and archaic types, representing perhaps the oldest 
dicotyledonous flora known in the world. 
At the same time the U. S. Geological Survey, through Prof. Fon-
taine, turned over the specimens representing the older Mesozoic flora, 
which had been used by Prof. Fontaine in the preparation of Mono-
graph vr, entitled " Contributions to the Knowledge of the Older Meso-
zoic Flora of Virginia." This collection was contained in nine boxes, 
and represented several hundred specimens. H is an exceedingly val-
1iable collection, not only because it contains most of the types de-
scribed in the above work, but because it embraces many particularly 
fine if not unique specimens. 
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No gift of greater importance to the department of fossil plants h 
ever been made than that by Mr. R. D. Lacoe, of Pittston, Pa., under 
the terms of which his great collection of fossil plants is to be perma· 
nently deposited in the National Museum. The value of this collec-
tion, one of world-wide reput&ition, is far greater than that of the entire 
amount of the collections in the department prior to the date of its 
gift. The task of procuring fossil plants from the older formations for 
use in paleontological ai1d biological research has been prosecuted for 
nearly twenty years by its donor, whose 1-iberal means and scientific 
and practical miuing knowledge, as well as his favorable location in the 
heart of the northern anthracite coal field, have enabled him to bring 
together an invaluable body of material, of which Prof. Lesquereux 
remarked in one of his last publications:* "Mr. R. D. Lacoe, of Pitts-
ton, has procured from almost all the localities where coal is worked in 
the United States an immense amount ·of specimens, far beyond any 
seen, even in the largest museums of Europe." Since the above quota-
tion was written Mr. Lacoe has continued his work, having several col-
lectors in his employ in various States and the .Acadian provinces, a 
portion of the material collected . having been examined by Prof. ~es-
quereux. Besides gathering this material in the field, be has also pur-
chased a number of private collections containing many type speci-
mens, so that it is perhaps safe to say that nearly one-half of the types 
of the .American Carboniferous flora now lie within the Lacoe collec-
tion. In fact, there are few outstanding American types except those 
resting in several State geological museums. But even the deficiency 
in the balance of originals has largely been compensated for: by the 
collection of duplicates from the type localities, and these, like all other 
collections made prior to 1889, were · examined and labeled by the orig-
inal author of nine-tenths of the Paleozoic species described from the 
United States, Leo Lesquereux. How prominent a part this material 
has taken· ii1 both the biological and economiq applications may be 
recognized at a glance in the three volumes ( especially the third) of 
the "Coal Flora," published with an atlas by the second geological 
survey of Pennsylvania in 1878-1884, Report P. It is sufficient to .add 
in this place that within this collection the data for working out the 
geological and geographical distribution of the Carboniferous plant 
species, as f~r as they can be worked out at the present stage of explo-
ration, is probably more ample than that of all other .American collec-
tions combined. 
It will at once be seen that the -accession of this invaluable wealth 
of material will necessarily make this institution, as the repository of 
the type · or authentic specimens of nearly all the American Paleozoic 
specie , the reference center for all extensive work on the Paleozoic 
flora in tbi. · country in future, as well as the custodian of valuable geo-
logi ·al correlation data. But the proper iustallation in this Museum 
+-Ann . Rep. 2d Geol. Surv. Penna., 1886, Pt.1, p. 493. 
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of so oTeat a collection numbering about 100,000 specimens, is a matter 
inv~l;ing much emb~rrassment in the way of space and study facili-
ties, it being agreed in the terms of the gift that this collection, to _be 
kept entire and known as the '' Lacoe Collection," shall, together with 
all future additions either by exchange or gift of the donor, be kept in 
order and made ac~essible to scientists and students without distinc--
tion, under such proper rules and restrictions as may be necessary for 
the preservation from loss or injury of the specimens. 
As constituted _at present the collection con~ists of: (1) Types and 
study specimens; (2) Fine exhibition slabs and specimens; (3) Boxes 
containing (a) unstudied and (b) duplicate material. The area required 
by the first class, making no allowance either for the future accessions 
or for new material to be found in the boxes not yet examined, amounts 
to over 1,000 drawers of the size in ordinary use in the Museum. The 
exhibition material will . occupy about 2,100 square feet. Of the bal-
ance of the collecti011, about 80 boxes, a portion only will require 
drawer space, while the remainder may be labeled and made h1 some 
way accessible as exchange material. 
Arrangements were made whereby, in January and February of this 
year, Mr. David White, assistant paleontologist in the U. S. Geological 
Survey, spent four weeks iu Pittston engaged in work preliminary to 
the transfer of the collection. Among the .boxes brought back was a 
Hmall portion of the type and study exhibition material. Two cases of 
exhibition material have been arranged and ]a.beled by Mr. White, and 
they now stand in the central rotunda. 
The remainder of the cases brought from Pittston include a large 
quantity of material more or less thoroughly studied by Prof. Lesque 
renx and supposed to represent _species either new to science or not 
before found in this couutry. Most of these unpublished specimens 
examined by Prof. Lesquerenx are accompanied by MS. in various_ 
stages of completion, or 110tes with some illustrations. All this new 
matter, together with the plants .in question, has been placed by Mr. 
Lacoe in the hands of Mr. White, who will assist him in revising, veri-
fying, and completing the posthumous work for publication. Much 
time and labor will be necessary in the preparation of the MS. and 
additional drawings for the publication, which should appear as soon 
as possible, before this portion of the collection is r~ady for enrollment 
on the Museum register. Owing largely to failing health during the 
last years of Prof. Lesquereux's scientific labors a considerable time 
,vill need to be spent in going through the collection in a scrutinous 
rnview. This task, along with the identification of a large quantity of 
new material, probably requiring five or six months, jt is the donor's 
desire to have accomplished before the entire collection is removed 
a11d enrolled on the Museum books. It can probably be best done in 
Pittston, where Mr. Lacoe will be at band to furnish any needed o-eo-
• 0 
graphical or stratigraphical information. 
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In the removal of so enormous a collection it will perhaps be better 
to transfer it by orders or groups as fast as the necessary scrutiny and 
completion of labels and enrollment are finished. It is therefore de-
sirable that, whenever the work is renewed, cases may be ready for its 
reception as fast as the material arrives in Washington. 
The separation of the duplicate specimens for exchange will be simul-
taneous .with the review and registry of the specimens. These should 
be labeled and fully listed before placing them in an accessible storage. 
Several exchanges have already been engaged with American and 
European · paleontologists, the specimens for which ma,y be selected 
while the collection is being packerl. 
In acquiring the Lacoe collection the Museum not only receives a most 
- important paleontological accession, but it becomes the custodian of a 
large mass of unelaborated correlative material, which, if rightly used, 
will prove of great value and aid to scientific and economic geology; and 
this rich possession affords just ground for national scientific pride, 
. while the liberal public spirit with which it was given is worthy of 
imitation by all patr.ons of science. 
My investigations of the local exposures of the Potomac formation, 
as mentioned in my last report, were continued as opportunity afforded 
throughout the year. In September and October I made, in company 
with several members of the U. S. Geological Survey, au extended 
field trip to Texas and Arkansas with a view of determining the prob-
able relation of the Trinity formation of those States with the Potomac 
formation. In April I also ma,de another field trip, this time studying 
the Lower Cretaceous formations of Alabama, securing a valuable col-
lection of fossil plants. Later, in May and June, I made an extensive 
overland journey from the Potomac to the Raritan in New Jersey for 
the purpose of studying the relation of the Potomac of Virginia and 
Maryland and the so-called "Amboy clays" of New Jersey. The results 
were in every way sasisfactory and will be published by the U. S. 
Geological Survey. 
Mr. Theo. Holm was the Museum assistant for the entire year. His 
time was mainly spent in work on the her barium, with a view to making 
it of the greatest possible value in the study of fossil plants. He 
mounted and placed in the cases several hundred sheets of plants, 
largely native trees and shrubs, and at t.he close of the year was 
engaged upon the duplicate collection in selecting such as jt seemed 
desirable to mount for the study series. He had also begun the deter-
mination of a ollection of plants from Morocco, obtained during 1889 
by Mr. Talcott Williams, of Philadelphia. 
Prof. F. H. Knowlton continued during the year his study of the 
Laramie flora, and had wen under way at the close a revision of the 
plants of thi group, ba ed on the original Lesquereux type specimens 
in the ational Mu eum and large recent collections from Colorado. 
Wh n tbi work i completed, it i hoped that the Laramie flora will be 
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placed on a basis that will admit of its extensive geological use. Prof. 
Knowlton also identified and revised, by the aid of Museum material, 
a considerable collection of plants from the Bozeman (Montana) coal 
field and prepared a report which will soon be printed. It enumerates 
forty-four species, five of which are described as new to science. 
The accessions of Upper Paleozoic material, with the exception of the 
fossil woods, have been examined by Mr. David White, who has reported 
on all minor transmittals. In connection with his regular survey work 
Mr. White has also spent a considerable time on the collections sent by 
Dr. J. H. ~ritts from the lower coal measures of Missouri, and the first 
collection forwarded by L. Graff from Van Buren, .Ark., the speci-
mens being studied by genera, together with those of the Carboniferous 
plant collections of the U.S. Geological Survey now in his hands. The 
work on the Britts collections, which include a number of new or little 
known forms, will probably be completed by the 1st of January. His 
study and other work on the Lacoe collection is mentioned in the part 
of this report relating to that particular collection. 
Mr. Charles S. Prosser was in the field from July 1 to .August 26, 
engaged in studying the Middle and Upper Devonian formations of 
Monroe, Pike, and Wayne Counties, Pa., with special reference to the 
flora and fauna. The collection made is of great importance in deter-
mining doubtful horizons and correcting previous errors. His time in 
the office was largely spent on the compendium of paleobotany which 
has been in preparation {or some years in this office. 
An entirely new arrangement of the exhibition series of fossil plants 
was begun. Heretofore the plants had been arranged systematically, 
with a view to illustrating, as far as the material admitted, the origin 
and development of plant life, but it had been found that plants widely 
separated geologically were brought side by side, and it was thought 
best to abolish the botanical and substitute for it the geological ar-
rangement. Each plan of arrangement has its advantages, but as all 
the other paleontological collections were arranged geologically it 
seemed as well to have the plants conform. The system of placing 
each specimen on an ebonized block was also abandoned as unsatisfac-
tory. 
As the exhibition series is confined to a single row of table cases in 
the fossil court, nothing like a complete series can be shown, but 
beginning with the lowest plant-bearing rocks, enough specimens were 
placed on exhibition t.o give a fairly good idea of tl;te predominant 
vegetation of each period. The specimens illustrating the Devonian 
a part of the Carboniferous, and all of the Potomac were put in th; 
cases. The last-named flora, that of the Potomac, is very fully exhib-
ited on account of its peculiar types of vegetation. The other-forma-
tions will be as fully illustrated as the space will admit. 
The flora of the Dakota Group, by the late Prof. Leo Lesquercux, 
as announced in the last annual report, was printed during the year~ 
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It forms Monograph xvn of the U. S. Geological Survey. The larger 
part of the type specimens upon which it is based is now the property 
of the Museum. . Of these not now here, many are in the lately donated 
collection of Mr. R. D. Lacoe and will be brought here shortly. A few 
of the types are in the Museum of the University of Kansas, but by 
the kindness of the chancellor, Prof. F. H. Snow, duplicates, in some 
cases better than the originals, have been donated, so that the Museum 
now has probably the most complete collection extant representing this 
flora.. · · 
Prof. William M. Fontaine, of the University of Virginia, has worked 
up a small but very interesting collection of plants from the Kootanie 
beds at Great Falls, Mont. Several species and varieties are found 
to be new, and the whole collection has been described and discussed 
in an illustrated paper which i~ about to be published in the "Proceed-
ings of the National Museum." . 
Several exceptionally fine specimens of a gigantic fossil alga (Nema-
tophyton crassum ), obtained by Mr. Charles S. Prosser, at Skunnemunk 
Mountain, near Monroe, Orange County, N. Y., have been made the 
basis of a special study by Prof. D. P. Penhallow, of McGill University, 
Montreal, Canada. His paper, illustrated by a number of photomicro-
graphs, is also about to be published in the " Proceedings of the 
National Museum." 
In Lesquereux's Tertiary Flora (p. 70, Pl. Lxnr, Figs. 1, ld) there 
was described and figured a peculiar silici:fied fossil plant from near 
Golden, Colo., under the name of Zamiostrobus mirabilis. This speci-
men, No. 100 of the catalogue of fossil plants in the National Museum, 
was, by request, loaned to H. Graf zu Sohns-Laubach, professor of bot-
any in the University of Strasburg, Germany, who was making a 
special study of all the fossil cycadean stems and fruits of the world. 
He bad several large thin sections cut from the specimen and gave it a 
thorough microscopical study, which resulted in his changing the name 
to Gycadeoidea pamiostrobus. The specimen has been returned with 
several microscopical preparations. 
In addition to the Lacoe collection, about 25,000 specimens have been 
added to the collecti,on of the department during the year, making a, 
total increase of about 125,000 specimens. 
The las catalogue entry for June, 1891, is 3,503, and for June, 1892, is 3,598, an 
iucrease of 95 entries. 
REPORT ON THE DEPARTMENT OF PALEOZOIC INVERTEBRATE FOSSILS 
1N THE U, S, NATIONAL MUSEUM, 1892. 
By C. D. WALCOTT, Honorary Curato,·. 
The year's work, in its bearings upon the collections, has been very 
much the same as for 1890-'91, when I reported that it was indirect 
rather than direct, owing to the necessity for my completing certain 
work for the U. S. Geological Survey. L~rge quantities of material 
have been received from the collectors of the Survey, much of which 
has been placed in storage awaiting an opportunity to have it elaborated 
a11d transferred to the Museum. During the month of July, 1891, the 
collection of Oamln'ian and Ordovician fossils, belonging to the exhil>i-
tion serieR, was completed and placed on exhibition and a large number 
of labels written for it. And at various times during the year addi-
t.ions of individual specimens were made to the exhibition series. 
Tu the laboratory considerable time was given to painting the record 
muuhers on the specimens belonging to the accessions of previous 
years that had not been fully recorded, and in the preparation for study 
of a large amount of material obtained by the collectors of the Geo-
logical Survey. Owing to the crowded condition of the laboratory and 
the want of exhibition space, more attention was given to the prepara-
tion of material for future study and exhibition than to the immediate 
incorporating of it into the exhibition series. 
Mr. Oscar Hinrichs, jr., was employed. during the year in his various 
duties connected with the laboratory and the exhibition series-enter-
ing, numbering, and labeling the accessions, writing cards for the exhi-
bition specimens, etc. 
During the week of the meeting of the International Uongress of 
Geologists (in August) many of the leading paleontologists and geol-
ogists of Europe visited and examined the collections of fossils in the 
Museum. They commented most favorably on the Museum exhibition 
and a.Iso on the large amount of fine material in the various labora-
tories. 
Reference to the papers published by me during the year is made in 
the Bibliography (Section rv). 
During the year 29 accessions were received. A list of them is here 
given. 
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LIST OF ACCESSIONS FOR THE FISCAL YEAR 1891-'92. 
Specimens. 
Acc. 23938. From E. A. Hauske, Bellevue, Iowa, one Crinoid and one small shell, 
found in Pennsylvania. (Returned to registrar. Of little value without exact 
locality) ............ · ..................................... -. . . . . . . . . . . . . . . . . . . 2 
Acc. 24356. From A. W. Barker, Orlando, Fla. (Returned to registrar, to be re-
ferred to Dr. W. H. Dall.) 
Acc. 24597. From Australian Museum, Sydney, Australia. (Not examined.) 
Acc. 24609. From Sv. Leonh. Tornquist, Lund, Sweden. (Not examined.) 
Acc. 24610. From D. H. Chapin, Baltimore, Md. : 
Hamilton group: _ 
Phacops rana ........... ~ ........................................... .•.. 
Acc. 24641. From Herbert E. Brock, Mason City, Iowa: 
Devonian: 
Spirifera ( !) .. : ...................................................... . 
cyrtiniformis ... ~ ........................ · ......... . . ........ . 
orestes ..................................................... . 
whitneyi Hall .... ; .............. . ........................... . 
h ungerfordi Hall ............................................ . 
Cyathophy llum sp ................................................... . 
Atrypa reticularis Linnaeus .......... . .......... .- .................... . 
aspera Schlotheim ............... .. .......................... . 
Streptorhynchus chemungensis ....................................... . 
Orthis iowensis Hall ................................... • ..........•.... 
Cryptonella calvini ................................... : .............. . 
Strophodonta demissa Conrad ................... ~ ................... . 
exilis .................................................. . 
arcuata, Hall ....... -................................... . 
Bellerophon ( f) sp ( f) ....... ......................................... . 
Productus dissimilis Walcott ......................................... . 
Strophodonta reversa Hall .......................... ~ .............. " .. 




















Acc. 24652. From Charles Yale, Louisiana, Mo. One Orthoceras (purchased).... 1 
Acc. 24837. From Geo. R. Bryan,"(bequest of 0. N. Bryan), Marshall Hall, Charles 
Co., Md. 39 species. 105 specimens. 
Acc. 2485~. From Joseph A. Young, Bellevue, Iowa. Pentremites sp........ .... 4 
Acc. 24935. From Willie B. Tate, 1459 Florida avenue, N. W., Washington, D. C. 
Brachiopod (Paleozoic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Acc. 25058. From Elmer Rambo, Lower Providence, Pa. Pentremites sp........ 12 
Acc. 25061. From Edward S. Golson, South Saginaw, Mich. Several species of 
Silurian corals from drift. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Acc. 25155. From Walter D. Wilcox, 127 College street , New Haven, Conn.: 
Middle Cambrian: 
Acrotreta gemma var. depressa Walcott................................ 3 
Agnostus interstrictus White ..................................... _____ 2 
Algre ( f) ...... . .. ....... ...... ........... .... ..... ................. _ . 1 
Acrotbele ubsidua White .. .... ..... _ . ............................ ____ · 2 
Hyolitbes sp ............................. ..... .... .... ... .......... _ _ _ 2 
Hyolithellus sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Graptolite......................................................... •. • 2 
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Acc. 25155. From Walter D. Wilcox, etc.-Continued. 
Middle Cambrian-Continued. 
Hypostoma sp ...... . ...... . .. . .. - - . .. ..... . . . - - . - • • • • • • • - • - • • - - - - • • - -
Kutorgina, like K. sterlingensis .......... .. .. ~. -- . - . - -.. - - - .. - . - .. - . - --
Lingulella macconnelli ...... . .. . .... -.. - . - -- .... . .. - -... - -.... - • - . • - • 
Orthisina alberta ...... · .. : ... .. ... . ..... - ............ -.... - - -...... - . -
Sponge .. .... . ..... -... - - - • - - · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · · · · · · · · · · · · 
Scenella sp .......................................... . ..... - .... - . ... . 
Ogygopsis klotzi ( f) ............ . .................... . .. - - . - ...• .. .... 
Ptychopai-ia cordillene ...................... , .. - .... . - ... - . - - - .. - .. - -
sp .............. ·- .. -··· . ... ···-·· . . - · ..... -·· .......... . 
Bathynriscus howelli Walcott ................... -...... . - . . .... . ..... . 
Olenoides nevadensis Walcott ........................... - - . - ......... . 
Zachanthoides spinosus ........................................... . .. . 















Paradoxides beunetti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Acc. 25325. From Dr. Karl Rominger, Ann Arbor, Mich.: 
Middle Cambrian: 
Ogygopsis klotzi Rominger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 
Bathyuriscus bowelli Walcott ............... _......................... 13 
Olenoides nevadensis Meek.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
148 
A@c. 25496. From Benjamin Vail, 344 E Htreet NE., Washington, D. C.: 
Calymene senaria ................................ : ................ ".. . . , 1 
Acc. 25500. F rom Williamsburg Scientific Society, through Louis Kirsch, presi-
dent, Brooklyn, N. Y. Rock specimen containing specimeus of bracbiopods. 
Acc. 25502. F rom F. A. Randall, Warren, Pa. 
Acc. 25508. F rom Herbert E. Brock, Mason City, Iowa: 
Physetocrinus ventricosus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Dichocrinns iuornatus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Strotocrinus regilops ........ : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Dorycrinus parvus ..... . ...... ... .................. ... ...... ... ........ _... 2 
Eretmocrinus verneuilanus .... . .... , ........ · .,. . .... ...... ...... .. .... .... 1 
Strotocrinus regalis. ~ ................................................ _ ... _ 1 
Agariococrinus tuberosus ......................................... _ ...... _ 2 
Batocrinus requi bracbiatus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
12 
Acc. 25514. From Dr. J. H. Lemon, New Albany, Ind. Fossil shells, mostly dupli-
cates of the Museum collection .......... _ ................................... 400 
Acc. 25523. From L. C. Lane, Frankfort, Ky. · Fossil .shells ........... ~ ....... . 
Acc. 25590. Fr,lm Williamsburgh Scientific Society, through Louis Kirsch, presi-
dent, Brooklyn, N. Y. Brachiopod. .... ...... .... ...... ...... .... ...... ..... 1 
Acc. 25607. From Mrs. L. M. Tucker, Ortonville, Mich. Corals (from drift) ... _ 14 
Acc. 25617. From Frank Russell, Iowa City, Iowa. Pentamerns decussatus 
Whiteaves.................................................................. 8 
Acc. 2l:;630. From Geo. U.S. Hovey, White Church, Kans. Productus symetricus. 
(Returned.) ........................... ,,,,,,,...... ...... ................... I 
;II'. Mts. 114, pt. 2-iq 
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Acc. 25655. From Frank Russell, Iowa City, Iowa: 
Corals ... · ......................................................... . ....... U 
Protozoa sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 6 
47 
-Acc. 25670. From New York State Museum, through Prof. J.M. Clarke. 
Acc. 25683. From Herbert E. Brock, Mason City, Iowa. 
Acc. 25711. From Chas. Miller, jr., Grand Rapids, Mich. 
The catalogue numbers taken up were from 24059 to 24153, both in-
clusive; but many additional numbers will be used when the unfin-
ished accessions have been prepared for record. 
REPORT ON THE DEPARTMENT OF MESOZOIC INVERTEBRATE FOSSILS 
· IN THE U, S. NATIONAL MUSEUM, 1892. 
By C. A. WHITE, Honorciry Curator. 
During the past year, as in preceding years, the work of this divi-
sion has been done wholly by members of the U. S. Geological Survey; 
and yet the usua,l routine, and much of the special work pertaining to 
it, has been fully attended to. 
The fossil collectio~s have continued to increase during the year, the 
most important accession having been received from the U. S. Geolog-
ical Survey. This accession (No. 25725) embraces 10,566 specimens 
and includes some of the most important paleontological material which 
has been studied by members of the Survey. A large part of this 
accession is · now · placed in the exhibition series, and more of it will be 
similarly placed as soon as time for the work can be spared. 




REPORT ON THE~ DEPARTMENT OF BOTANY 
IN THE U. S. NATIONAL MUSEUM, 1892, 
By Dr. GEORGE VASEY, Honora1·y Cn1·ator. 
The report now presented constitutes my fourth annual report relat-
ing to the National Her barium. 
The growth of the her barium has been steady, although the per cent. 
of increase has not equaled that of last year. The herbarium has 
practically been rearranged during the past year. New gen_us-covers 
and genus-labels have been substituted for the -old ones. The labels 
are printed either in black or reel. The black label implies that the 
genus belongs to North America north of Mexico; the red label 
implies that the genus is foreign. These are divided into two groups: 
Mexican and South American, and Old W orlcl. Each is placed in a 
separate genus-cover. The native and foreign genera are not other-
wise separated. The species under each genus, as a rule, are arranged 
alphabetically; in some American genera of which there are recent 
monographs, the species are arranged systematically, with an alpba 
betic index to the species. The Phanerogams have been arranged 
according· to Durand's Index. 
The Ferns are arranged by genera according to Hooker's Species 
Filicuin. In the case of the Mosses, Liverworts, and Lichens the gen-
era are arranged alphabetically. 
The Fungi are represented by 16,397 specimens and contain 6,424 _ 
species. They are now kept in the Division of Vegetable Pathology, 
Department of Agriculture. 
The Mosses and Liverworts have all been remounted during tbe 
past two years. These are kept in tight pockets. Six of these pockets 
belonging to one species are glued upon a single sheet of the standard 
size of mounting paper and filed away, as ordinary herbarium speci-
mens. The number of pockets. of Mosses in the her barium at the pres• 
sent time is 8,154, and of Liverworts 1,300. 
The mounted specimens are almost free from all kinds of herl;mrium 
pests. Our duplicate collections, however, were threaten·ed with 
destruction by what the entomologist of the Department of Agriculture 
considered a new genus of insects, probably introduced with specimens 
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sent from the dry regions of western Mexico. The pest is a small 
. geometrid larva about gmm long. In order to get rid of this larva, a 
wooden box with. close-fitti!1g top was prepared, of the following dimen-
sions: 4 feet long by 20 inches wide and 2 feet deep. This box w 
then filled with bundles of plants, a cup holding about half a gill of 
bisulphide of carbon was placed with them, c~vered, and allowed to 
remain for twenty-four hours or more. This operation was repeated 
until all the duplicates had been poisoned. Our large collections are 
treated in this manner when they first arrive. 
During the year a card catalogue of all the botanical works in the 
libraries to which this department has access, has been begun. Already . 
the library of the Department of .Agriculture has been catalogued, and 
many of the books in the Library of Congress and the library of the 
Smithsonian Institution. 
ACCESSIONS. 
The accessions received during the year ending June 30, 1892, num-
ber 512 (catalogue Nos. 991 to 1503), of which 41 were received through 
the National Museum ( as shown in the tabulated statement accompany-
ing this report); the rest, mostly from collectors ·employed by the De-
partment of .Agriculture. The following are some of the more impor-
tant accessions: 
T,yo sets of Pringle's Mexican collection, of 287 species each, one obtained by dona-
tion and one by purchase. 
About 50 specimens from Dr. Charles Mohr, mostly ballast plants collected about 
Mobile; Alabama. 
A set of 47 Californian species, from J. G. Lemmon, obtail1ed by donation. 
A set of 60 species from C. V. Piper, of Washington, obtained by exohange. 
A set of 33 specimens of eastern United States plants obtained by don.ation · from 
William M. Canby. 
A set of 107 specimens obtained by exchange from G. McCarthy. 
A collection of 2,150 specimens made by Frederick V. Coville on the Death Valley 
Expedition. 
A set of 285 species obtained by purchase from A: A. Heller. 
A set of 450 species of New Zealand plants, sent by J. F. Cheeseman. 
A set of 125 species of African plants obtained by donation from J . M. Wood, 
Natal, Africa. 
A collection of 776 Californian species from S. B. Parish, obtained by exchange. 
A set of 470 South American plants obtained by purchase from Thomas Moroug. 
A set of 1,340 specimens from C. Copineau, of Paris, obtained by exchange. 
A set of 297 species from the Malay peninsula obtained hy purchase from C. Cmtis. 
A set of 1,709 specimens, collected by G. C. Nealley in Texas ancl Arizona. 
A set of 2,53.0 specimens from United States and Europe, obtained by exchange and 
purchase from J.M. Holzinger. 
A et of 250 pbnts, collected by Dr. E. A. Mearns, U.S. A., in Minnesota and 1'exas. 
A et of 3,521 specimens from Mexico and Arizona, collected by Dr. Edward 
Palm r. · 
A set of 733 plants coll cted in the Indian Territory by C. S. Sheldon. 
A et of 615 specimens collected by F. F. Wood in Minnesota and Canada. 
As t of 106 plants oll ctecl by,'. M. '£racy in Mississippi. 
A t f 1,793 Hp im us co1le t din ebraska by P.A. Rydberg. 
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A set of Canadian plants numbering 2$3, collected by J.M. Macoun. 
A set of 425 specimens collected by T. E. Wilcox in Arizona. 
A set of 28 plants collected by E. P. Sheldon ju Minnesofo. 
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A set of 1,411 specimens from Arizona, collected by D. T. McDougal. 
A set of 15,191 plants collected by J. H. Sandberg and assistants in Minnesota, and 
Idaho. 
A set of 2,011 specimens collected in Florida by J. H. ~impson. 
A set of 1,590 specimens collected by M. A. Carleton in Kansas, Oklahoma, and 
New Mexico. 
A set of 93 specimens from E. L. Greene, collected in Callfornia,, Washington, and 
Alaska. 
A set of 144 specimens collected by G. A. Holzinger in North Da~ota. 
A set of 140 plants (Unjted States and foreign) collected by H. A. Green. 
The total number of specimens received from all sources is 53,384. 
The number of specimens mounted and distributed into the collec-
. tions is about 12,000. 
The number of packages sent out from the herbarimn is 335. · Tl.le 
number of herbarium specimens se11t t.o college museums, experime11tal 
stations, etc., is 15,748. 
'fhe number of plants remainiug in the duplicate collection is about 
75,000. 
The following· table will show a comparison of the work with the two 
previous yr.ars: 
Compara.t-irc stcit1sf'ics of th e herbarimn for the yea1·s 1890, 1891, 1892 . 
. l 
]890. 1891. 1892. 
----~------------------- ---- ____ , ___ _ 
Specimens received ....................... : ........................... ·. 21, 34-G 
Sent to experimental stations, etc ......................... .... . .. .... : . 7,951 







The following list indicates the accessions to this department which 
were received directly by the National M nseum : 
Cata- I 
11:f~~e sfo~cN~. i D11te. 
1003 1250 Jnly 7 
1024- 24555 July 14 
1038 24614 ,fuly 21 
1049 128G July 24 
1050 1294 .. do .. ., 
1051 1298 .. tlo .. .. 
1073 ]307 Aug. 1 
1076 1315 .Aug. 3 
1077 24673 . . do .... 
1112 1352 Aug. 24 
1134 24727 Aug. 31 
1172 24044 Sept. 25 
lt14 1468 Oct. 16 
1230 24957 Oct. 28 
1248 1507 Nov. 6 
Name of sender. 
F. G . .Art,hur ... ... .... .. . .......... .. ......... _ ................ . 
Mrs. C. M. Ferry ...... .......... . 
C. G. Pril1gle . . . . . . . . . . . . . .. ......... . ... .... . 
Hoare arnl l~clt .. . ..... .. . , , .......... . ............ ............ . 
J . ....\..Field........ . .. .. . ...... . .... . ......... . .. ...... . ..... . 
F. E. Knowles ... .. .... ...... ......... . ...... . ....... I 
Mrs. L. T. Eggleston . . . .................. _... . , 
fti~:I>++ j 
M.O.Bear .... ... . . ... ... . .............. .. .. .. ............. ... . 
Ankland Museum ....... , .. .. ........ ... ........ ... : ........ : .. 
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Nov. 13 F.l~.Knowles ......................... ........................ . 
... do .... J. A. Chambers ................ ................................ . 
Nov. 28 U.S. Fish Commission .................. ....................... . 
... do .......... do .......... . ........................... _. ................... . 
... do .......... do ...................................... : . .. ............... . 
Dec. 3 J. Brockway ......... . ................. . ............ ........... . 
Dec. 29 D. O. Stovall ............................ : ......... . ..... ....... . 
Jan. 11 R.R. Gurley .....................•........ ...................... 
Feb. 8 H. G. Bryant ................... ·.· ........................... .. . 
Feb. 15 W. P. Barratt ..... . ........... .. .............. ................. . 
Feb. 20 G. B. Lartigue ...................................... . ......... .. . 
Feb. 23 W. T. Lander ............................. ..................... . 
Feb. 24 MiRs M. J. Ratl1bun ................................. • .. • • .. •···· 
Feb. 25 W. J. Brockway ............................. • • • • • • • • • • · · · · · · · · · 
Mar. 19 G. S. Thomson ........................... ..... ········ ·· · ··· ·· · · 
Mar. 31 O. Tollin .............................................. • .. • • • • • • • • 
Apr. 6 Dr. A. Nehring ............................... •••••······· ··· ···· 
.A. pr. 7 R. Forrester ................................. • • .. • • · · · · · · · · · · · · · · 
A.pr. 13 C.B.Bash .................................................. .... . 
Apr. 23 Depar1:ment of Stat.e ............................ • • • • • • • • · · · · · · · · 
May 4 E.A.Mearns ........................................... . ... ... . . 
May 18 J. Huntley ...... ... ............. .. . .- ......... ... • • • • • • • • · · · · · · · · 
June 3 .A. D . Foy .......... · .......... '. ............... . .. • • • • · · • · · · · · · · · 
June 8 B. S. Davis .............................................. • -..... . 
... do .... J . .A.. Lyons .. .... .. . ....... ............... . ..... . -.... • -•. • • ---• . 











REPOR1' OF THE DEPARTMENT OF MINERALS 
IN THE U, S, NATIONAL MUSEUM, 1892. 
By F. "r· CLARirn, Honorary Cnrator. 
Probably no year has been more productive of good results in the 
department of minerals than the one now ended. A large part of the 
systematic exhibition series has been remounted on ebonized blocks, 
replacing the former white paper trays; and soon the entire series will 
be so displayed. Several cases of this series have been supplied with 
printed specimen labels, and the work of labeling is still fn progress. 
A large double case has been substituted for the small single gem. 
case, so that now the collection of gems and semi-precious stones, num-
bering ·2,215 specimens, is contained in two large double mahogany 
cases. Of this collection 1,717 specimen& are on _ exhibition. 
Many specimens belonging to the reserve and duplicate series had 
accumulated in drawers stacked up in the mineral laboratory. The 
reserve specimens have been transferred to the cases in the exhibition 
hall, and the duplicates have been disposed of by restocking the cases 
containing the classified duplicates, and by packing and sending the 
remainder to storage; of these last there were 7,823 specimens. The 
systematic duplicate series has been thoroughly overhauled and.reclas-
sified, and it has been· muco. improved by rejecting inferior specimens 
and adding J1ew and better material. This series is now used largely 
for improving the collection by means of exchanges with other museums 
and private collectors. During the year exchanges of 371 specimens 
of minerals have been made with 13 different parties and 61 specimens 
~ave been sent out as gifts, making a total disbursement of 432 speci-
mens. 
Considerable time has been consumed in selecting and preparing the 
mineral and gem series to be exhibited at the World's Columbian Expo-
sition in Chicago. The scheme for this exhibit is subjoined: 
1. A series of crystallized minerals to illustrate the crystal form of 
minerals. (a) Crystals not attached; (b) distinctive crystals on matrix; 
( c) _crystal groups; 
2. A series illustrative of the twinnil)g of crystals. 
3. A series to illustrate the irregularities of crystals. 
4. A series of crystalline aggregates. 
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5. A series of mineral pseudomorphs. 
6. A series to illustrate cleavage and fracture. 
7. A series to illustrate diaphaneity, color and lustre. 
8. A series of gems and ornamental stones. 
ACCESSIONS. 
Among the most important -accessions, mention may be made of the 
following: 
Twenty-five boxes of minerals from Pennsylvai;i.ia, the gift of .Joseph Willcox, of 
Philadelphia. (Acc. 24802;) 
A suite of 11 specimens of minerals from Branchville, Conn.; 1 specimen from 
Salisbury, Conn., and 1 specimen from Brewsters, N. Y., the gift of Prof. S. L. Penfield, 
of Yale Unive·rsity. (Acc. 25202.) 
Four specimens of ornamental stones and 1 specimen of churchite, the gift of 
Mr. Clarence S. Bement, of Philadelphia. (Acc. 25395.) 
A crystal of spangolite from Tombstone, Ariz., the gift of Prof. S. L. Penfield, of 
Yale University. (Acc. 25421.) 
Two cut specimens of transparent spessartite from Amelia C. IL, Va., the gift of 
Mr. Ira R. Allen, of Fair Haven, Vt. (Acc. 25739.) 
Three speci1~iens of native gold from the Potomac Mine, Montgomery Co., Md., 
deposited by Mr. A. B. Russ, of Washington, D. C. (Acc.24805.) 
Twenty-nine specimens of ·ornamental stones from various localities, purchased 
of Mr. "\V. J. Knowlton, of Boston, for the World's Columbian Exposition. (Acc. 
24545.) . 
Thirty-two specimens of minerals from various localities, nine or" them for the 
-world's Columbian Exposition, purchased of H. A. Ward, of Rochester. (Acc. 
24 778 and 24 779.) 
Eleven gems from Maine a.nd Ne~ Hampshire, bought of Mr. T . .F. Lamb, of Port-
land, for the World's Columbian Exposition. (Acc. 24927.) 
Nineteen specimens of minerals fi'.om various localities purchased of Messrs. 
English & Co., New York City, for the ·world's Colnmbian Exposition .. (Acc. 
21 849.) . . 
In addition to the foregoing, several lots of minerals have been 
received from the U.S. Geological Survey. 
The condition of the . collection, with :the exception of the study 
series, which _is only partly classified, is very satisfactory! The sys-
tematic -exhibition series of minerals is displayed in twenty-two mahog-
any and plate-glass double slope-top cases, arranged in rows iu the 
exhibition hall. The series is arranged mainly according to Dana's. 
Rystem, and each specimen is mounted on an ebonized wooden block, 
li inches thick, on the beveled front of which is fastened a gray car<1:-
board label, clearly printed, giving the name of the spe~ies, its variety, 
the locality of the specimen, the name of its donor or collector, and its 
catalogue number. 
Wh n the in ··tallation has been completed, the serie will be provided 
with pecie label , indicating the chemical composition of each species, 
it. · ·ry tallographic form, hardu . s, specific gravity, its varieties with 
tlt ir chara teri tics, and any additional information which may be of 
publi · inter ,' t . 
• 
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The oruamental stone collection is displayed in single specimens and 
in groups, on black and white plush pads, each specimen or group 
having a card-board label beneath it. 
The meteorite collection consists at present of an exhibition series 
only, no attempt having yet been made to separate from it a study or 
a duplicate series, though many exchanges have been made- by which 
the collection has been largely built up. It is installed iu rnahogauy 
wall-cases· with plate-glass fronts, each specimen occupying a black 
tray with a beveled front, the bottom of which is lined with dark red 
billiard cloth. The labels are of French gray card-board, like those Of 
the systematic mineral series, and give similar information, the date of 
the fall or find being added when known. 
PRESENT CONDITION OF THE COLLECTION. 
The condition of the collection at present is• as follows: 
Specimens in tho recent accession case ........ ....... . ................... . 
Specin1ens in the systematic series ... _ . ......... .......................... . 
Specimens in the Lea collection of mil:las ................................. . 
Specimens in the case of duplicates ...................................... . 
Specimens in the meteorite collection ... _ ................................. . 
Specimens in the Shepard collection of meteorites .... .... ............... _. 
Casts of meteorites ........ : ................................... _ ......... . 
Pedestal specimens ................... _ .............................. . .... . 
Specimens in the·wa11-case series .................................. : ...... . 
Specimens in the collection of gems and semi-precious stones ............. . 
Photographs ..... .......................... .. .. ·: .. ..................... _ .. . 
Total 
IN TIIF.: STUDY SE RIES. 
Specimens in the systematic series ........................ _ ............... . 
Specimens in the Lea collection of micas ................................. . 
Specimens of gems and ornamental stones ................................ . 
Total 

















Specimens in the systematic series .......... _ .. __ .... _ ... _ ....... ..... __ .. 8, 153 
Specimens in storage ......................... _ . . _ ...... _ ... _.... . . . . . . . . . . 7; 823 
Casts of meteorites ...................... · ....... __ ... . . . . . . . . . . . . . . . . . . . . . 3 
Total .... 15,9W 
Total number of specbnens in the collection ..... _,_.. . . . • . . . . . . . . . . . . 36, 375 
Dur~ng th~ year l_,454 entries on the catalogue h::ive been made, rep. 
resentmg 4,121 specimens. Of these, 3,350 were assio-ned to the reserve 
. b 
senes, 763 to the duplicate series, and 8 were rejeetcd. Nineteen were 
specimens reentered by mistake and 30 were . specimens belonging to 
the old collectio·n. The last catalogue entry, June 30, 1891, was 50188; 
June 30, 1892, 51642. . . 

REPORT ON THE DEPARTMENT OF GEOLOGY 
IN THE U, S, NATlONAL MUSEUM, 1892, 
B y G E OR~E P . MERRILL, Cnrator . 
.As during the previous year, a considerable proportion of our time 
has been occupied in the arrangement of th~ exhibition series. This 
work was interrupted during the months of November, December, and 
January by the laying of the new pavements in the south-west court 
and west-south range. 'fhis necessitated moving all the floor-cases in 
both halls, and, focidentally, nearly every specimen, since specimens aud 
labels were as a rule displaced by the jar caused by moving the cases, 
or else were so coyerecl with dust as to uecessitate thorough cleansing . 
.Aside from the mere delay here involved, fully two months were actu-
ally lost, so far as advance of work was concerned, in restoring the col-
lections to their original conditions. 
A very important work of the year has been the preparation of some 
t wo hundred sets of duplicates for gratuitous distribution. In addition 
to the imm~nse quantity of duplicate matterreceivedfrorr. the Centennial 
Exposi~ion at Philadelphia in 1876, there ·has since accumulated much 
other valuable material, and the long-deferred time seemed to have 
actually arrived when the department could begin to respond to its 
m.any applications. In order, however, that the collections might be 
to some extent systematic, several collecting trips were undertaken 
during the late summer and fall. · Mr. W. H. Newhall was thus engaged 
in New Jersey and Virginia in .August and September, and the curator 
made brief trips into New Jersey, Maine, and Massachusetts on similar 
errands. The collections thus obtained are noted under the head of 
accessions. The following list shows the character of the material put 
into these series: 
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List of duplicate rocks and ores clistributed by the S1nithsonian Institution on behalf of 
. · National Museu1n. 
[N0TE.-'-These collections have been made systematic as far as the duplicate material was av 
for the purpose. The specimens included in this set are indicated by a check mark (y'~ With 





1 Gol(l ore. Auriferous sulphurets .... ... .... ... ·. Gilpin County, Colo. 
2 Gold ore. Aurifcrous sulpharsenidesin qu:irtz . Kern County, Cal. 
3 Gold ore. .A.uriferous sulplrnrets in quartz ..... Mariposa County, Cal. 
4 Gold•silvcr ore. Quartz with ·auriferous and Comstock Lode, Storey County, N·e,·. 
argentifer?us sulphurets. 
5 Gold•silver ore. Siliceous rock with aurifer• Fren~h District, Owyhee County, Idaho. 
ous and argentiferous sulphurets. 
6 Silver ore. Ruby silver and stephanite in ~eese River District, Lander CoJinty, Ne,, 
quartz. 
7 Silver ore. Granitic rock carrying silYer chlo• Colorado. 
ride. 
8 Silver ore. Hard carbonate ore ... ............. . Leadville, Lake County, Colo. 
9 Silver.lead ore. Argentiferous galena . . . . . . . . . Utah. 
10 ...... do ......................................... Hidden Treasure Mine, Utah. 
11 ... . . . do .................................... , , ... Montana. 
12 Silver-copper ore. Argentiferous chalcopyrite . Pocahontas 1\1:iue, Fremont County, Colo. 
13 Lead.zinc ore. Galena and spbalerite . . . . . . . . . . Portugal. 
14 Lead.zinc ore. Galena, blendo and mispickel Dona Ana' County, N. Mex. 
in quartz. 
15 Lead.zinc-copper ore. Galena, sphalerite, aucl Do. 
chalcopyrite. 
16 Zinc ore. Calamine............................ Friedensv_ille, Pa. 
17 Zinc ore. Sphalerite . . . . . .. . . .. . . . . . . . .. . . . . . . . Do. 
18 Zinc ore. Smithsonite .......................... Austria (1). 
19 Zinc ore. Willemite, zincite, and franklinite ... Franklin Furnace, Sussex County, N.J. 
20 Copper ore. Chalcopyrite ..... ................. Queensland, Australia. 
21 ...... do . . . . . . . .. .. . . . . . . .. . . .. . . . . . . . . . . . . . .. . . . Dona Ana County, N. Mex . 
. 22 .•.•.. do .................................... , . . . . Ely, Orange County, Vt. 
23 Copper ore. Native copper in feldsitic conglom• Calumet and Hecia Mine, Lake Superior, Micb-
orate. igan. 
24 Copper ore. Native copper in melaphyr ........ Lake Superior, Michigan . 
25 Nickel ore. Nickeliferous pyrrhotite . . . . . . . . . . Gap Mine, Lancaster County, Pa. 
26 Nickel•copper ore. Nickeliferous pyrrl:lotite Modum,No·rway. 
and .chalcopyrite. 
'1.7 Nickel ore, Oxidized ore. (Erythrite, Anaber· Lovelocks, Churchill County, Nev. 
gite, etc.) 
28 Silver-lead ore. Cerussite ...................... Utah ancl Nevada. 
29 Tin ore. Cassiterito with wolfram and pyro• Temescal, San Bernardino County, Cal. 
lnsite. 
30 Pyrite._ For making sulphuric acid............ Rio Tinto, Portugal. 
31 .... .. clo ......................................... Louisa County, Va. · 
32 Pyrit ancl chalcopyrite. For making std- Do. 
pbnric acid. 
33 Iron ore. Red bematit . . . .. . . . . . . . .. . . .. . . . . . Giles County, Va. 
34 Iron ore. Magnetite : .. . ....... : . . . . . . . . . . . . . . Essex County, N. Y. 
35 ............ :lo .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . Sweden. 
36 Iron or . Ilematite, specular iron ore . .. . . . .... Marquette County, Mich. 
!; ~:::. :: : ~:~:~it::.-.-:.-:::.-:::::::::::::~::::I Germ;:.Y· 
:~ ,. i~- ;;!; :··~~~~~;e·.··c~;l~~{ ~~~~~{ -~I:~.:.:::: ::I ~:::::s:/onnty, Ind. 
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Name. Locality . 
41 Manganese ore. Impure wad . . . . . . . . . . . . . . . . . . Tennessee. 
42 Manganese ore ..... : .. ·. . . . . . . . . . . . . . . . . . . . . . . . . Do. 
43 Ferro•manganese ...... : ............. :...... .... Italy. 
44 . ..... do ......................................... Austria. 
45 Nath·e sulphur ...... ..................... .... _. . Rabbit Hole Mine,Rumboldt County, Xev. 
46 Mercury ore. Cinnabar . . . . . . . . . . . . . . . . . . . . . . . . California. 
47 Chromite. Chrome iron oi:e .................... Shasta County,Cal. 
4k Anthracite coal. Grapbitic .................... Newport, R. I. 
49 ...... do ................. ............ ·............ Schuylkill County, Pa. 
50 Bituminous coal. ............................... West Virginia. 
51 Cannel coal ........... .. ............ , ...... '...... Kentucky. 
52 Graphite . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. . . .. . . . Buckingham, Quebec, Canada. 
53 Emery 10ck. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chester, Hampden County, Mai;,s . 
54 Phosphatic sandstone. ... . ...................... South Carolina. 
55 I Massive apatite .................... , ........... . 
:~ 1 · ~~~;,d;;;t,· ::::. :::::::::::::::::::::::::::::::::: 
:: I ~~:~:~:-~~~~.i~~:::::::::::::::::::::::::::::::::: 
60 ...... do ..... .......... . ........... .. .. . ......... . 
(il .•.... do .......... ............................... . 
Canada. 
Norway. 
Petite A.use, La. 
Lawrence County, Ind. 
Woodstock, Md. 
'Re.cl Beach, near Calais, Mo. 
132 Biotite muscovite granite ....................... WestConcord,N. H. 
(33 Orbicular granite............................. Craftsbury, Vt. 
134 Hornblende syenite (drift) . . . . . . . . . . . . . . . . . . Cape Elizabeth, Me. 
65 Elreolite syenite ................ : . . . . . . . . . . . Litchfield, Me. 
66 ....•. dJ.. . . . . . . . . . . . .. . . . . . .. .. .. .. . . . . . Libertyville, N. J. 
137 Diabase ........... , ............. . ............. ,. York, Pa. 
138 . ..••. do .......................... : ........... . .. . 
69 Olivine diabase. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mine La Motte, Mo. 
70 Gab bro ......... .. ....................... ..... '. .. 
71 Diorite ...................................... .. . . 
72 Norite ..................... ...... ..... · .......... Keeseville, N. Y. 
73 Kersantitc ............... .... ...... ~· ........... Franklin Furnace, Sussex County, N. J. 
74 Camptonite ...... ..... _................ . .... Lewiston, Me. 
75 Quartz porphyry ............. :......... Ironton, Mo. 
76 Liparite (rhyolite) ............... ..... ...... .... Yellowstone National Park. 
77 ...... do.............. . . . . . . . .. . . . . . . . . . . . . . . . . . . . Zacatecas, Mexico. 
78 Liparite (obsidian) ................ ,...... .. Yellowstone National Park. 
79 ....•.. do ................. ...... .................. . Mono Craters, Cal. 
80 Trachyite . . . . . . .. . . . . . . . . .. . . .. . . . . . .. . . . . . . . . . . Silver Cliff, Colo. 
81 Phonolite ..... ....... .... : ..... : . . . . . . . . . . . . . . . . Black Hills, Dak . 
. 82 Hornblende andesitc ............................ Yellowstone National Park. 
83 Hornblende amlesite ............ · ...... . ......... Madison County, Mont. 
84 Basalt . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . Yellowstone National Park. 
85 ...... do ......... .... ...... .......... .. ... ...... . 
86 Melaphyr .............. .. ................. .... . . Brighton, Ma8s. 
87 Peridotite (picrite) . . . . . . . . . . . . . ... . . . . . . . . . . . . . . Little Deer Isle, Me. 
88 Peridotite (hornblende picrite) .... . .......... .. Stoney Point, N. Y. 
89 Peridotite (cl unite) .. . . . . . . . . . . . . . . .. . . . . . . .. . . . Cullasaja, N. C. 
!Ju Pyroxinite ........................ · ..... . ..... .. . Webster, N. C. 
91 Theralite • .. • • • • • •....... . . .. . . . . . . . . . . . . . . .. . . Crazy Mountain, Mont. 
92 Impure serpentine . . . . . . . . . . . . . . .. . . . . . . . . . . . . . Cbes~~r County, Pa. 
93 Serpentine............................... . ...... Deer Isle, Me. 
M Serpentine .... , ............ ,.,,,,,,,.::··::•·c,· ~ontvme, N. J. 
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95 Serpentine ... . ....... ... ........... .. ........... Easton, Pa. 
96 Serpentine (variety Williamsite) . . . . . . . . . . . . . . . Fulton, Lancaster County, Pa. 
97 Glaucophane rock ............................. Sonoma County, Cal. 
98 Gneiss with cordierite .......................... Guilford County, Conn. 
99 Gneiss ....... ...... :_ ...... -.... - ... -. . . . . . . . . . . . Montgomery County, Md. 
100 Aruphibolite ... -... -.. . -... -... . ......... . . -. . . . Hanover, N. H·. 
101 Mica schist ....... . .... .... .. .. ..... ... · ....... - _ West Washington, D. C. 
102 Quartzite ..... ......... .. . ... . . ........ - - . : - . - . . Poh,dam, N. Y. 
103 Steatite (so!!-pstone) ........ -. . . . . . . . . . . . . . . . . . . Grafton, Vt. 
104 Crystalline limestone (marble). . . . . . . . . . . . . . . . . West Rutland, Vt. 
105 Crystalline dolomite (marble) ............... , ... Westchester, N. Y. 
106 . ..... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lee, Mass. 
107 Ophiolite.......... ......... .... .... ... ... ...... Essex County, N. Y. 
108 Limestone (fossiliferous) ................ ; . . . . . Rochester, N . Y. 
109 Limestone (oolitic) . . . . . . . . . . . . .. . . . . . . . . . . . . . . . Indiana. 
110 ...... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . Kentucky. 
111 Limestone (coral) .......... - . . . . . . . .. . . . . . . . . . . Bermuda. 
-112 Slate ............................. -... .. . ........ Buckingham, Quebec, Canada. 
113 Gypsum........................................ Saltville, Va. 
114 Cale Sinter . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yellowstone National Park. 
115 Siliceous oolite ......... ... : .... ................ Center County, Pa. 
116 Chert.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Licking County, Ohio. 
117 Sandstone (Triassic) ....... -..... : . . . . . . . . . . . . . . Seneca Creek, Md. 
118 Sandstone (Subcarboniferous) . . . . . . . . . . . . . . . . . . Berea, Ohio'. 
119 Calcareous conglomerate .. ...................... Loudoun County, Va. 
120 Rbyolite tuff.......... . ........ . ............... Douglas County, Colo. 
121 ...... do .. ... . .................. -- . . . . . . . . . . . . . . . Zacatecas, Mexico. 
122 Infusorial earth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pope's Creek. Md. 
123 ...... do .................... • • . . . . . . . . . . . . . . . . . . . Nevada. 
124 Oolitic sand .................................... Salt Lake, Utah. 
125 Shell sitnd ......•. .. ........ •. ... ............... Hawaiian Islands. 
126 ·Lapilli. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Moho Craters, Cal. 
Unfortunately it was impossible to make the sets all alike either in 
kind or number. The following list shows the full number included in 
each set as boxed ready for shipment : 
Numbers. 
Speci• Speci• 
mens, Numbers. mens, 
each. each. 
1 to 48 ............ -. - - . - . - . • • ... • • - . - -- 104 124................................ 82 
49 61 ................................ . 103 125... ............. ... ...... ....... 81 
62 67 .......... ······ ······· ......... . 102 126 to 128 . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . 80 
68 .......... -...... -. - ............ . 101 129 131.... . ..... . . . . . . . . . . . . . . . . . . . . . . 79 
69 71. ............................... . 99 132 140 .... .. . ........... .... . . _ ...... _ 78 
72 85 ........ -- . ....... .............. . 08 111 145. ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . 77 
86 91. ............................... . 96 146 150 ............ .. ... ... .. .. .. .... _. 76 
92 ... -· ......... -· ..... ..... ...... . 94 151 165 ...... ... .. . ....... . _ ... _.. .. . . . 77 
93 9-i .... - ...... .... - ..•• · ..........•.. 93 166 171.. ......................... _.... 76 
95 98 ............................... __ 92 172 174 .... --· .. . . ... .. . .. ....... ...... 75 
99 105 ................................ . 91 175 183.. ........................ __ .... 74 
106 109 ................................ . 90 184 187 ................. ..... . _ . . . . . . . . 73 
110 113 ........ : ....................... . 89 188 ................................ 72 
114 ................................ . 88 189 191.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
115 116 ......................... -_ ...... . 87 192 193 ......................... ,.... .. 70 
117 .... ............... .. ........... . 86 194... ........ .. . . . ....... .. .... . .. 68 
118 119 .................. ............. . 85 195................................ 67 
120 122 ................................ _ 84 196 200 . . . .. . .. . . • .. . . . . . . . . . • • • . • . . . . . 66 
123 ....... ····················· ····· 83 
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The work of preparing an exhibit for the World's Columbian Expo-
sition was entered upon late in S'eptember. It was decided that the 
department should, so far as the limited appropriations permitted, 
make an exhibit illustrative of the various phenomena grouped under 
the beads of I, Vulcanology; II, Glaciers and Glaciation, and· III, 
Caves and Cave Deposits. 
The general character of the exhibit, as planned, may be understood 
by reference to the outline given below: 
I. Vulcanology. 
(1) Map showing distribution of active volcanoes. 
(2) Map showing areas of volcanic rocks in the United.States. 
(3) Photographs and other illustrations of active and extinct volcanoes. 
(4) Diagrams and models showing shape of volcanic cones and lava flows, crater 
lakes, hot springs and geysers, natural scenery as modified by volcanic action. 
(5) Specimens showing volcanic products; (a) _Characteristic forms, as columnar, 
slaggy, p umiceous and glassy lavas, bombs, lapilli, sand, and dust. (b) Kinds 
of lava~, both ancient and modern. (c) Kinds ejected by same volcano at 
different periods of activity. 
(6) Contact phenomena and secondary minerals. 
(7) Economy of volcanoes ancl allied phenomena (Hot Springs, etc.), as shown by 
chemical products, pozzuolana, building-stone, travertines, "onyx" mar~ 
bles, etc. 
(8) Destructive effects as shown at Pompeii, etc. 
II. Glaciers and Glaciation. 
(1) Views illustrating living glaciers, icebergs, etc. 
(2) Relief map of the United States, showing t,he ice sheet of the glacial epoch iu 
its lobate stage. 
(3) Illustrations of glacial phenomena, as fields covered by drift Lowlders; large 
stranded bowlders illustrating direction of drift and transporting power of ice 
sheet; kames, drumlins, etc. 
( 4) Specimens showing grooving, striation, and polishing; drift clays, sands, gravels, 
and bowl<lers; scratched bowlders from till. 
(5) Economy of glaciers: View of glaciated landscapes, showing how denudation 
has rendered accessible deeply buried materials; leda clays and their utiliza-
tion; drift bowlders for building material. · 
(6) Destructive effects: Fields covered by bowlders; forests destroyed. [Shown by 
illustrations only.] _ 
III. Ccwes and Cave Deposits._ 
(1) Theoretical sketch showing method of formation b? solvent action of water. 
(2) Actual plans and sections of caves. 
(3) Cave interiors. Shown by photographs and transparencies, 
.(4) Cave deposits (stalactites, stalagmites, etc.). Shown by specimens. These in 
part cut and polished to show color and structural variations. 
(5) The economy of caves. Shown by blocks and siabs of cave marble (stalagmite); 
nitrous earths and other salts. 
(6) Cave life. Shown by bats, eyeless fish, crayfish, insects, e.tc. 
(7) Caves as dwellings. 
H. Mis. 114, pt. 2--14 
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The work of obtaining materials illustrative of .glacial action in the 
eastern United States was placed in the hands of Prof. W. O. Crosby. 
As the work is still in progress at time of writing, nothing more need 
now be said regarding it. 
Foi· the purpose of collecting materials for this exbil>it the curator 
left Washington October 27 for Arizona and New Mexico, returning 
December 16. A large amount of volcanic and cave material was col-
lected during this time, which will be noted under the heacl of acc(\S, 
sions. May 17 the curator again left on a similar errand, visiting 
caves in Virgiuia, Tennessee, Kentucky, India_ua and Missouri. The 
material obtained during this trip was exceptionally ·good, as well as 
varied in character, but _owing to the fact that bis absence was pro-
longed beyond the eud of the :fiscal year, it cannot here be reported on 
in detail. 
NOTES UPON THE MORE IMPORTANT ACCESSIONS RECEIVED DURING 
THE YEAR. 
One hundred and sixteen regular and 135 temporary accessions were 
received during the year, the regular accessions comprisiug upwardsoi 
4,000 specimens. The more important of these are mentioned below. 
It should be stated that a large share of these materials are designed 
for the duplicate series or for the World's Columbian Exposition. 
Gold and silver ores from Marquette County, Mich. Gift of J. Ropes. 24521. 
Fossiliferous marble from Tennessee. Gift of T. S. Godfrey. 24522. 
Rocks and ores from the quicksilver district of Almaden, Spain. Collectecl hy 
G. F. Becker. 
Silver ore, Colorado. Gift of A. Sadtler. 24546. 
Rock salt, Livingston County, N. Y. Gift of Retsof Mining Compa~_y. 24554. 
Crude petroleum, Santa Clara, Cuba . . Gift of C. W. Cunuinglrnm, U.S. Geological 
Survey.· 24580. 
Gneiss with cordierite, Guilford, Conn. Collected by 0. C. Farrington. 2.t-581, 
24639. 
Volcanic rocks, Lower Califomia. Received from Dr. Ed. Palmer . ·24600. 
Manganese ore, Tennessee. Gift of H . Claiborne. 24605. 
Kaolin, Bloomfield, Fla,. Gift of Alex. Lynch. 24604. 
Ores and minerals from Utah and Scotland. Gift of R. Forrester, Scllotil'ld, Utah. 
24611. 
'Crude nitrate of soda, Iquiqne; Chili . Gift of C.H. White. 24619. 
Silver or , San Bernardino Couuty, Cal. Gift of W . H. Gould. 24638. 
Iron ore, Llai.;.o Count.)·, Tex. Gift of R. T. Hill. 24642 . 
Thirty-four specimens phosphate rock, Floritla. Gift of E . Willis. 24640. 
Twenty-four specimens phosphate rock, Florida. Gift of Florid~L Phosphate Com-
pany. 24676. 
Zinc ore aml barite, Virginia. Collected by G. P. Merrill. 24734. 
J? ~ldspar, ew York, Maine, and Delaware. Gift of Golding all( l !::ions. 24720. 
ih· r r , El Pa ,, Tex . Gift of '.V. H. Von ,'trecrnwitz. 24725. 
talagmit marble1 Wa hi11gton County, Va. Collected by G. P. Merrill. 24729. 
'opp r or , Huntington, r e 0 ·011. Gift of PbilJip A. l\forkson. 24735. 
A. be tu., Knight. F ' rry, al. Gift of.Jam s H. Lowe. 24723. 
~la u tic iron 01' , reeu 1Ullllt,v Ga. Gift of .John C. Hart. 2474-1. 
'rani , with u ativ ' opper Bnttc,_ Mout. Gift of C. JL Hand. ~4797, 
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Two hundred spc~imens gypsum, Saltville, Va. Gift of W. B. Robertson. ,24820. 
Photograph of sandi;,tone dike, Chadron, Nebr. Gift of Prof. Robert Hay. 24881. 
Feldspar, South Glastonbury, Conn. Gift of Charles H. Hall. 24895. 
Elooolite syenite, Becmerville, N. J. Collected by W. H. Newhall. 24903. 
Zinc ores, Franklin, N. J. Collected by ·w. H. Newhall. 24912. 
Forty-seven specimens ores, England. Received from R. N. Worth. 247g4, 
Five hundred specimens calcareous breccia, Loudoun County, Va. Collected by 
W. H. Newhall. 25002. 
Eleven specimens silver ores, New South Wales. Gift of Walter J. Koehler. 
24503. 
Contorted rock, Sugar Loaf Mountain, Maryland. Received from George H. 
Williams. 25057. 
Copper ore, Washington County, Idaho. Gift of C. F. Drake. 25081.-
One hundred specimens melaphyr, Brighton, Mass. Received from George H. 
Barton. 25101. 
Two hundred specimens siliceous oolite, State College, Center County, Pa. Re-
ceived from George R. Wieland. 25106. 
Twenty-three specimens ores and rocks, El Paso County, Tex. Gift of W. A. von 
Streernwitz. 25059. 
Silver ore, Sonora, Mex. Gift of John Alexander. 25189. 
Zinc ore and barite, Union County, Tenn. Gift of Philip A. Markson. 25147. 
Thirteen specimens eruptive rocks, etc., Chatham Island, Galapagos." Received 
from U. S. Fish Commission steamer .Albatross. 25157. 
Silver ores, Mexico. Gift of W. J. McGee. 25195. 
One hundred and sixty-one specimens rocks and ores from Arizona and New 
Mexico. _ Collected by G. P. Merrill. 25198. 
(In part) a :fine specimen of native silver from the Black Hawk district, near Sil-
ver City, N. Mex. Gift of E. M. Hand. 25198. 
Onyx, Yavapai County, Ariz. Collected by G. P. Merrill. 25199. 
Augite rocks, New Haven, Conn. Received from S. Ward Loper. 25200. 
Rocks, Texas. Gift of W. H. vou Streeruw1tz. 25206. 
Contorted slate, Rutland County, Vt. Received from U. S. Geological Survey. 
25207. 
Yellow ochre, Monroe County, Ala. Gift of Claiborne Ochre Company. 25208. 
Kaolin, Langley, S. C. Gift of T. S. Lamar & Co. 25211. 
Rock salt, Kanopolis, Kans. Gift of Royal Salt Company, James Cowie, super-
iutcndent. 25213. 
Silver ore, Charcas, Mexico. Collected by P. L. Jouy. 25212. 
Tin ore and pig t,in, Temescal Mine, San Bernardino County,_ Cal. Gift of Hon. 
W.W. Bowers. 25183. 
Fifteen specimens rocks, Massachusetts. Received from ·william North Rice. 
25210. 
A large series of volcanic materials, 1\.rizona and New Mexico. Collected by G. P. 
Merrill. (25226), 25231. 
Fifty-seven specimens ores and rocks, Arkansas. Received from ·vv. P. Jenney. 
25253. -
Two hundred and ninety-three specimens ores aud rocks, Texas, Oregon, New -
Mexico, Cedros Island, Nevada, California, and Colorado. Collected by F. W. 
Crosby. 24310. 
Thirty-seven specimens ores and minerals, various localities. Receivell from E. E. 
Howell. 25277. 
Zinc ores, Jasper County, Miss. Collected by W. P. Jenney. 25276. 
Forty-six specimens ores, etc., England. Received from R. N. Worth. 25233, 
Wurtzillite, Emery County, Utah. Gift of Robert Forrester. 25324. 
Volcanic rocks, Peru aud Mexico. Gift of Otto P .. Pforclte. 25278, 
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Red sandstone, Pecos City, Tex. Gift of Pecos Red Sandstone Co. 25351. 
Elreolite syenite, from New Hampshire, and gold ore and coal from Maine. Gift 
of W. S. Bayley. 25366. 
Ores and rocks, Labrador and Newfoundland. Gift of Henry G. Bryant. 25 . 
Ores ancl rocks, New Mexico. Collected by G. P. Merrill. 25384. 
Hornblende schist with free gold, Penni:Qgton County, S. Dak. Gift of H.Jobn 
Ainley. 25396. 
Shale with rain prints, Durham, Conn. Gift of S. Ward Loper. 25428. 
Granite (4-inch cube), South Brookville, Me. Gift of A. F. Eells. 25430. 
Ore and rocks, Texas. Gift of ,v. H. von Streernwitz. 25482. · 
Silver aud zinc ores, Aspen, Col. Gift of S. L. Penfield. 25261. 
Silver ore, British Columbia and Loess J?ormation, China. Gift of R. Hitchcook. 
25499. . 
A large series of stalactites and stalagmites, Luray, Va. Collected for World's 
Fair exhibit by James H. Mor~·ison. 25517. 
Clays and molding sand, Devonshire, England. Received _from R. N. Worth. 
25527. 
Banded argillite, Canyon, Col. Gift of S. Ward Loper. 25546. 
Quartz, Topsham, Me. Gift 'of Wilson Manufacturing Company. 25585. 
Sait, Lake "El ·sal del Rey," 'fexas. Gift of John G. Bourke. 25619. 
Rocks, New Mexico. Received from W. Lindgren. 25622. 
Magnetite containing native gold, Carroll County, Md. Gift of J. W. Tyson. 
25648. 
Rocks, District of Columl)hi. Gift of J. W. Langda,le. 25673. 
Iron ore, Marquette, Mich. Gift of G. J. Northrup. 25802. 
Iron ore, Siqua iron mines, Santiago de Cul)a, Gift of John Vallance, superin-
tendent. 25803. 
CHARACTER OF ROUTINE WORK. 
The character of the routine work has varied but little from that of 
preceding years. The work of preparing the duplicate series ·neces-
sitated the overhauling and breaking up of many of the large ore piles 
that have hitherto cumbered the west front; 36 boxes were a]so with-
drawn from storage, and their contents utilized. Iu process of this 
work some 15,057 spe'cimens of rocks and ores were broken up, trimmed, 
labeled and wrapped ready for packing. The final ,vork of packing 
these 200 sets, though scarcely completed at the end of the fiscal year, 
was so nearly done as to be properly comprehended in this report. 
A large amount of time was devoted to the installation oftbe economic 
series in the southwest court and which may now for the first time 
claim to be in a condition approximately satisfactory. 
Duplicates have been sent out, mainly in the way of exchanges, as 
follows: 
July 9, 1891, to James Allen, 3 specimens of rocks. 
July 25, 1891, to A. T. Odeneal, 1 specimen of rock. 
August 31, 1891, to M. Mali, Belgian consul, 17 specimens of coal. 
September 3, 1891, to R. . Worth; 152 pecimens of o;·es. 
, epteruber 7, 1891, to C. E. Vawter, 3 boxes (150 pounds). 
eptember 9, 1891, to George H. Barton, 5 boxes (1,235pounds). 
eptember 9, 1 91, to E. E. Howell, 183 specimen. of rock . 
, eptember 15, 1 91, to E. E. Howell, 300 pounds of ores and 3 specimens of slab 
marble • 
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October 9, 1891, to E. E. Howell, 59 specimens of ores. 
October 15, 1891, to R. Fi.>rrester, 6 specimens of minerals. 
December 22, 1891, to H. S. Williams, 24 specimens of rocks. 
December 30, 1891, to George R. Wielarnl, 57 specimens of rocks. 
December 30, 1891, to V. F. Marsters, 51 specimens of rocks. 
February 3, 1892, to W. 0. Crosby, 598 specimens of ores. 
March 9, 1892, to U. S. Commissioner of Patents, 34 specimens of petroleum. 
March 21, 1892, to H. S. Williams, 48 specimens of rocks. 
April 2, 1892, to Arizona Onyx Company, 7 specimens of onyx slabs. 
April 4, 1892, to H. 'f. A. Lemon, 35 specimens of ore fragments. 
April 4, 1892, to Prof. Bigelow, 100 pounds of ore fragments. 
April 9, 1892, to E. E. Howell, 2,600 pounds of rocks and ores. 
April 20, 1892, to Maine State College, 115 specimens of ores. 
April 27, 1892, to S. ·ward Loper, 1 specimen of onyx. 
May 17, 1892, to .E. E. Howell, 6 specimens of r.ocks and ores. 
Total, 4,385 pounds and 1,398 specimens of rocks, etc. 
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This list does not include the 200 boxes comprising 17,924 specimens 
above referred to. 
The work of identifying materials sent in by those not connected with 
the Museum continues, as heretofore, to consume its full share of time. 
The following list of special reports will serve to give some idea of the 
extent of this practice. As ·stated previously, the department can not 
make assays or analyses on such occasions, but whenever possible with-
out too great an outlay of time, the mineralogical nature of the mate-
rial has been ascertained and the applicant referred elsewhere for inf<;>r-
mation not obtainable here. These reports were made as follows: 
Pyrite. Sent by-Cover Orndorff, Mount Olive, Florida. 1248. 
Material tor assay. Sent by J. Goldsmith, Carlisle, N. Mex. 1251. 
Material for assay. From James Palmer, Grantsville, Utah. 1257. 
Material for assay. From Michael Keenan, Springer, N. Mex. 1265. 
Material for determination. Sent by Frank Cook, Huston, Idaho. 1272. 
Material for d.etermination. Sent by J. H. Pisor, Horr, Mont. 1276. 
Iron ore. Sent by L. K. Yeatts, Elva, Va. 1283. 
Rocks for determ_ination. Sent by Mrs. M. L. N arrin, Goodrich, Mich. 1288. 
Fire clays. Sent by Miss L.A. B. Cornuck, Genito, Va. 1287. 
Pyrite. Sent by H. Warren & Son, Oregon, Lincoln County, Tenn. 1292. 
Clay. Sent by F. G. King, 60 Park avenue, Rochester, N. Y. 1297. 
Material for assay. Sent by Geo. W. Bullene, Seattle, Wash. 1301. 
Supposed tin ore. Sent by Emil Wilvert, Sunbury, Pa. 1310. 
Phosphates. Sent by C. D. Galvin, New York City. 1324. 
Material for.;i,ssay. Sent by Jones Tay]o·r, of San Bernardino, Cal. 1325. 
Rocks for determination. Sent by William Nelson, of Colnmbia, Va. 1339. 
Quartz. Sent by J.B. Copeland, of Harrisburg, Pa. 1341. 
Material for assay. Sent by M.A. Geiger, Silver, Wash. 1343. 
Pyrite. Sent by Abram Brown, Rohrerstown, ·Pa. 1345. 
Material for assay. Sent by C. D. Galvin, New York. 1351. 
Clays. Sent by S. E. Wilkes, Charlie Hope, Va. 1354. 
Iron ore and bituminous shales. Sent by John Somers, Cle-Elum, Wash. 1360. 
Ocherous clay. Sent by J.C. Chesney, Northumberland, Pa. 1361. 
Ancient marbles. Sent for identification by Hermann Jaske, Dayton, Ohio. 1368, 
Manganese and iron ores, Sent by B. S. Belcher, Ada, W. Va. 1369. 
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Material for assay. Sent by M. V. Harris, Cherry Creek, Miss. 1371. 
Material for assay. Sent by W. B. Gibbs, Jackson, W. Va. 1380. 
Material for assay. Sent by Cassady Linthicum, Hyattsville, Md. 1376. 
Material for assay. Sent by E. H. Stewart, Little Rock Creek, North Carolina. 
1383. 
Material for determination. Sent hy Geo. H. Babcock, Phillipsburg, Mont. l3ll 
Supposed aluminum ore. Sent by W. A. C. Bryan, Nephi City, Uta,h. 1389. 
Pyrite. Sent by Levi Frye, Rinkerton, Va. 1390. 
Volcanic glass. Sent by A. F. Canter, J(?rdan Valley, Oregon. 1391. 
Material for determination. Sent by R. F. Eller, Kenterville, Idaho. 1401. 
Ore. Sent by W. G. Mercier, Washington. 1403. · 
Rocks for examination. Sent by Prof. W. 0. Crosby, Boston, Mass. 1408. 
Material for assay. Sent by M. J. Bailey, Chester, N. Dak. 1410. 
Rock. Sent by J. H. Chase, Wenatchee, Wash. 1419. 
Materials for determination. Sent by Frank Burk, Nephi City, Utah. 1422. 
Materials for determination. Sent by B. S. Belcher, Ada, W. Va. 1423. 
Limonite and slag. Sent by F. H. Moyers, Clapp's Ford, Tenn. 1426. 
Pyrrhotite. Sent by John Long, Sand Point Station, Idaho. 1432. 
Material for identification. Sent by E_d. Hassatt, Atoka, Choctaw Nation, Ind. T. 
1433. 
Material for determination. Sent by N. D. Holmes, Toledo, Ark. 1435. 
Supposed tin ore. Sent by W. E. Stevens, Wenatchee, Wash. 1436. 
Material for determination. Sent by J.E. Luce, Cisco; Tex. 1452. 
Material for determination. Sent by J.B. Rosenborough, Aransas Pass, Tex. 1453. 
Material for assay. Returned to sender. 1456. 
Limonite. Sent by Stanley M. Crites, Pipestone, Mich. 1458. 
Copper ore for determination. Sent by Alex. Clark, Port Angeles, Wash. 1461. 
Supposed silver ore. Sent by Mrs. A. M. Finney, St. James Hotel, Wasbiui,rton, 
D. C. 1462. 
Material for determination. Sent by J. 0. Flack, Atoka, Ind. T. 1463. 
Material for determination. Sent by Miss Sarah Hollingsworth, Dogwood P.O., 
Douglas County, Mo. 1472. 
Material for assay. Sent by J. W. Wentworth, Payson, Ariz. 1475. 
· Micaceous hematite. Sent by J. W. Craig, Muchet, Augusta County, Va. 14-76. ' 
Quartz and feldspar. Sent by A. W. Shaffer, Raleigh, N. C. 1479. 
Material for determination. Sent by E. A. Hanske, Bellevue, Iowa. 1498. 
Material for assay. Sent by W. E. Stevens, Wenatchee, Wash. 1509. 
Pyrite and pyrrhotite. Sent by H. C. Wallace, Alta Cfty, Utah. 1510. 
Galena. Sent by A. Block, Bowling Green, Ky. 1516. 
Quartz. Sent by George W. Malone, Hornbeak, Tenn. 1532. 
Clay. Sent by E. E. Vail, St. Augustine, Fla. 1533. 
Supposed lead ore. Sent by J. V. Surprenant, Anaconda, Mont. 1537. 
Clay. Sent by B. Stinson, Paoli, Incl. 1540. 
Siliceous sand. Sent by W. P. Hobson, Pueblo, Colo. 1541. 
Pyrite. Sent by John G. Steele, Rock Hill, S. C. 1538. 
Material for assay. Sent by A. C. Trump, Lake Valley, N. Mex. 1551. 
Material for assay. Sent by D.S. lleron, Globe, Ariz. 1553. 
Pyrite. Sent b. Milo Winters, Crown Point Center, N. Y. 1556. 
Material for determination. Sent by A. Devereaux, Decatur, Tex. 1559. 
Material for assay. ent by Charles Faulk, East Liverpool, Ohio. 1560. 
Material for a say. ent by S. 0. Remington, Phillipsburg, Mont. 1563. 
Materin.l for determination. ent by Richard Bennett, Eureka Springs, Ark. 
156-1. 
Material for a say. nt by A.H. Bracken, Hensley, Yancey County, . C. 1565. 
faterial ford termination. ent by Geo. H. Vickers, Lame Deer, Custer County, 
Mon . 15 . 
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Quartz porphyry. Sent by Dr. Scott Hill, Augusta, Me. 1569. 
Minerals for determina,tion. Sent by Sarah Hollingsworth, Dogwood P. 0., Mo. 
1370. 
Biotite gra.nite. Sent by A. F. Eells, Boston, Mass. ' 1571. 
Matetial for determination. Sent by Chas. A. Raber, South Riverside, Cal. 1573. 
Material for determination. Sent by P. P. Player, Bledsoe, Ala. 1574. 
Pytite. Sent by S. Heymann, Fayetteville, Tenn. 1576. 
Material for determination. Sent by C. W. McAlarney, Plymouth, Pa. 1578. 
Pyrrhotite. Sent by Leonard D. SiYer, Spokane, Wash. 1579. 
Bituminous limestone. Sent by Benson Lewis, Thurber, Pinte County, Utah. 
1580. 
Magnetite, supposed tin ore. Sent hy S. I. Gaskill, Salesville, Gallatin County, 
Mont. 1586. 
Phosphatic limestone. Sent by C. G. Fancher, Flagstaff, Ariz. 1592. 
Material for assay. Sent by J. Stouffer, Wooddale, Pa. 1593. 
Supposed ore for determination. Sent by J. S. Lee, Roswell, N. Mex. 1595. 
Micaceous schist carrying graphite. Sent by J. A. Navarre, Chelan, ,vash. 1596. 
Material for assay. Sent by Wm. Mc Vay, Prineville, Oregon. 1598. 
Material for identification. Sent by J. Stouffer, Wooddale, Pa. 1599. 
Material for determination. Sent by Hunt Bros., Sturgis, Miss. 1601. 
Suppose<l ore, for determination. Sent by Geo. Kenney; Elf, Clay County, N. C. 
1604. 
Clay, for analysis. Sent by R. F. Thorne, Iuka, Tishomingo County, Miss. 1606. 
Sand for determination. Sent by Robert Goudie, Nashville, S. Dak. 1609. 
Minerals for determination. Sent by R. T. Ford, Naillon, Tenn. 1612. 
Minerals for analysis. Sent l)y Geo. Bonnell, Tooele City, Utah. 1615. 
Ore for determination. Sent by W. L. Detrick, Julian, San Diego County, Cal. · 
1616. 
Clay for a,nalysis. Sent by A. D. Merick, The Portland, Washington, D'. C. 1618. 
Supposed ore. Sent by C.H. Campfield, Dulzura, San Diego County, Cal. 1620. 
Material for determination. Sent by B. S. Belcher, Ada, Mercer County, ~r. Va. 
1622. · 
Material for determination. Sent hy C.H. Campfield, Dulznra, San Diego County, 
Cal. 1625. 
Material for assay. Sent by George H. Buchanan, Tannersville, N. Y. 1631. 
Material for assay. Sent by H. E. Stufflebeam, Delaney, Ark. 1636. 
Clay, supposed alumimi.m ore. Sent by R. E. Cook, Nottingham, Ala. 1637. 
Pitchstone. Sent by Paul Murn, Boulder, Mont. 1638. 
Metal for determination. Sent by J. St,ouffer, Woodclale, Fayette County, Pa. · 
1639. 
Material for assay. Sent by J. Ebaugh, Carrollton, Carroll County, Md. 1640. 
Alloy for determination. Sent by J. R. Hunt, jr., Sturgis, Miss. °1641. 
Supposed gold ore. Sent by Gen. P. N. Hagner, Washington, D. C. 1642. 
Stalagmitic limestone. Sent by C. E. Van Deren, Cottonwood, Ariz. 1645. 
Material for assay. Sent by G. W. Chambers, Egger, Ark. 1647. 
Volcanic dust. Sent by Levi Allen, Salubria, Idaho. 1648. 
Eruptive rock. Sent by Dr. W. S. Newlon, Oswego, Kans. 1649. 
Material for assay. Sent by H. A. James, Oklahoma. 1652. 
Clay. Sent by 1'. S. Harris, New York, N. Y. 1655. 
Decomposed asbestos. Sent by L. F. Cooper, Crescent City, Cai. 1657. 
Material for assay. Sent by L.A. Rawlins, Box Elder, Colo. 1661. 
Material for assay. Sent by H. W. Flagg, Martinsburg, W. Va. 1662. 
Quartz stained by oxide of iron. Sent by J. Ebaugh, Hamilton, Carroll County, 
Md. 1666. 
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Supposed silver ore. Sent by Henry Clouse, Phebe, Tf'nn. 1668. 
Rock for analysis. Sent by Theo. S. Harris, New York, N. Y. 1669. 
Phosphatic rock. Sent by L. Haskell, Fort Meade, Fla. 1671. 
Material for assay. Sent by H. W. Miles, Salt Lake City, Utah. 1673. 
Material for determination. · Sent by E. Spencer, Big Pine, Inyo County, Cal. 
1677. 
Eruptive Rock for determination. Sent by Robert Porrester, Scofield, Utah. 
1678. 
Material for analysis. Sent by S. Hummel, Gloversville, N. Y. 1679. 
Supposed tin ore. Sent by Emil Wilvert, Sunbury, Pa. 1680. 
Iron ore. Sent by W.W. Wotherspoon, Mount Vernon Barracks, Mount Vernon, 
Ala. 1681. 
Material for analysis. Sent by P. F. Shumaker, Flat Creek, Winn Parish, La. 
1683. 
Building stone. Sent by Porter and Butler, Baker City, Oregon. 1684. 
Material for examination. Sent by R. C. Stout, Caddo, Stephens County, Tex. 1686, 
Supposed tin ore. Sent by Levi .Allen, Salubria, Idaho. 1689. 
Supposed onyx. Sent by S. Fletcher, Phebe, Tenn. 1691. 
Material for examination. Sent by E. C. Kitchel)., Brownwood, Tex. 1696. · 
Gypsum. Sent by Mrs. E. L. Smith, La Plata, N. Mex. 1699. 
Ferruginous concretion. Sent by Ge~. U. S. Hovey, White Church, Wyandotte 
County, Kans. 1790. 
Volcanic dust. Se:i;it by Sam'l Price and Thos. Finnegan, Dunlap, Graham County, 
Ariz. 1702. 
Clay for analysis. Sent by H. Hopkins, La Fayette, Oregon. 1110. 
Clay. Sent by Otto A. Benkendorf, Wilmot, Cowley County, Karis. 1711. 
Conglomerate. Sent by Stewart Simpson, Ruthburg, W2.shington County, Idaho. 
1715. 
Pyrite. Sent by C. J. Hyatt, Iuka, Mi8s. 1728. 
Supposed ore. Sent by J. S. Miller, Chewlah, Stevens County, Wash. 1722. 
Minerals for determination. Sent by J. H. Pisor, Horr, Mont. 1726. 
A supposed gold ore. Sent by Cassady Linthicum, Hyattstown, Montgomery 
County, Md. 1734. 
Supposed ozocerite. Sent by Geo. S. Luce, GalesviUe, ·wis. 1739. 
Material for analysis. Sent ·by A.H. Bracken, Hensley, Yancey County, N. C. 1742. 
Galena. Sent by H. W. Diggins, Springfield, Mo. 1747. 
Material for assay. Sent by H.J. Hasbrouck, Idaho Falls, Idaho. 1752. 
Sand and ore for examinatlon. Sent by 0. B. Bloom, Harrisburg, Ariz. 1756. 
Material for analysis. Sent by E. B. Hassett, St. Paul, Madison County, Ark. 1758. 
Minerals for determination. Sent by A. E. Lee, Alpowa, Garfield County, Wash. 
1765. 
Red Hematite. SentbyW.J. Stump,Hartmonsville,MineralCounty, W. Va. 1767. 
Material for assay. Sent .by W. S. Rynearson, Indian Valley, Idaho, 1777. 
SPECIAL RESEARCHES. 
Little time has been at our command for special research. .The De-
partment ha no cbemi 't, and the entire determinative work falls upon 
the curator, who even makes a large proportion of his own analyses. 
The titles of such papers as have appeared during the year are given 
in th Bibliography (SEC, IV). 
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EXPLANATION OF PLATE Ill . 
DIAGRAM SHOWING ARRANGEMENT OF CASES IN DEPARTMENT OF GEOLOGY, JUNE 30, 1892. 
WEST-SOUTH RANGE.-No.1, wall-case containing collection of elements of rock-forming minerals, color, 
structure, and fracture series; Nos, 2 to 10, inclusive, table-cases with slope-top cases contain-
ing systematic series of rocks; N o.11, table-case witli slope-top case containing volcanic mate-
rials; No.12, floor-upright case with calcareous and siliceous deposits, from l10t springs, gey-
sers, and extinct lakes; No.13, half unit table-case with model of Vesuvius ; No.14, table-case 
with slope-top case containing lavas from I ce Spring Buttes, Utah; No.15, table-case with 
special top containing collections illustrating stratification a ud its accompaniments; No.16, 
door-screen case wit h type collections of rocks of Corns tock, Lode and Washoe district, Nevada ; 
No. 17, door-screen case with collections illustrati11g the geology and mineralogy of the District 
of Columbia; No.18, special base with large concretions from Cannon Ball River, Dakota; 
No. l!l, table-case with large masses of obsidian; No. 20, half unit table-case with blocks of 
glacial polished and striated limestone; No. 21, wall-case containing series illustrating joints, 
faults, veins, and pressure effects; No. 22, wall-case containing concretions; No. 23, wall-case 
containing collections illustrating (a) formation of pebbles by wave action on a beach, (b) the 
drifting power of water, (c) effects of lightning (fulgurites), (d) rock decomposition and the 
formation of soils, ( e) contact metamorphism; Nos. 24, 2:i, and 26, door-screen cases with build-
ing and ornamental stones; No. 27, special case with large geyser cone; No. 28, floor-upright 
case with stalactite and stalagmites; Nos. 29 and 30, table-case with relief maps; Nos. 31. 32. and 
33, door-screen cases with building and ornamental stones; Nos. 34 and 35, table-cases with 
building and ornamental stones showing style of dressing; Nos. 36, 37, and 38, door-screen 
cases with building and ornamental stoneR; Nos. 39, 40, 41, and 42, table-cases with ripple marks, 
mud cracks, foot-prints, etc.: Nos. 43 to 48, inclusiYe, door-screen cases with building and 
ornamental stones; No. 49, large block of glaciated limestone; No. 50, table-case with s lope-top 
case containing glacial exhibits; No. 51, relief map of Grand Caiion District; No. 52, table-case 
with wing-frames for pictures; Nos. 53 and 54, relief-maps of the Uinta and Wasatch moun-
tains. Yellowstone Park, high plateaus of Utah, and Mount Taylor, New Mexico; Nos. 55 
and 56, pier-cases with foreign building and ornamental stones; No. 57, pier-cases with col-
lections showing reproductive and constructive effects of plant and animal life, the geology 
of Bermuda; No. 58, pier-cases with collection illustrating tb e origin of serpentinous rocks ; 
No. 59, wall-case with rocks of New Hampshire; No. 60, wall-case with historical series includ-
inrr type series of rocks of Canada; Nos . 61 and 62, columns of grindstones; No. 63, table with 
books for r eference. 
SOUTH-WE T COURT.-Wall-cases : Nos. 1 to 54, inclnsiYe, geographic series of ores and useful mineral 
imbstances. 
F loor-cases and tables: No. 1, table with books for r eference; Nos. 2 to 4, gold ores of 
systematic series; Nos. 5and 6, si lver or es; Nos. 7 and 8, silver lead ores; Nos. 9 and 10, lead ores; 
Nos.llto16, copper ores; Nos.17to 20, Tentl1 Censm; collection of iron ores; Nos.21to23, 
iron ores; No.24, rnauganese ores; Nofl . 25 to 27, zinc ores; No.28, antimony ores; ~os.29 
and 30, tin ores; Nos. 31 and 32, nickel and cobalt ores; Nos. 33 and 34, mercury ores ; No. 35, 
alnminum ores; No. 36, miscellaneous; Nos. 37 and 38, silver and its extraction ; No. 39, lead 
and its extraction; Nos. 40 to 42, copper and its extraction; Nos. 43 and 44, the manufacture 
of steel ; No. 45, iron and its extraction; Nos. 46 and 47, zincand itsextraction; No.48. mineral 
pigments, detergents, and lubricators; Nos. 49 and 50, alloys and their manufacture; No. 51, 
coke and its manufacture; flux.es; Nos.52to 56, economic collections from Mexico; No.57, 
economic collections from Central America; No. 58, economic collections from South America; 
Nos. 59 and 60, economic collections from Briti sh .America; Nos . 61 to 64, coals; Nos. 65 to 67, 
hydrocarbon compounds; Nos. 70 to 72, economi c collections from .Austria; No. 73, economic 
collections from New Zealand; Nos.74 to 76, economic collections from Sweden; No.77, 
economic collections from Norway; Nos. 78 and 79, graphite and its applications; Nos. 80 and 
81, fictile materials; Nos. 82 to 85, asbestos and its applications; Nos. 86 and 87, not perma-
nently occupied; Nos. 88 and 89, economic collections from Russia; Nos . 90 to 93, polishing and 
abrading materials; Nos. 94 to 100, salts used in chemical manufacture ; ~ o. 101, economic 
collections from Japan; Nos. 102 and 103, economic collections from Germany; Nos. 104 and 
105, economic collections from Austria; Nos. 106 and 107, economic collections from Portugal; 
Nos. 108 and 109. economic coll ections from Spain; No. 110, large mass of anthracite coal ; No. 
111, economic collection of kerosene and shale from .Australia; Nos. 112 and 113, Vermont 
marbles; No.114, model of the Eureka District, Nevada; No. 115, pedestal; No.116, table-
case and wing-frames with photographs. · 
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PRESENT STATE OF COLLECTION. 
The present state of the collections may be best comprehended by 
reference to the accompanying plan of the exhibition halls (Plate III) 
and the figures given below : 
A .-Systematic geology. 
(1) Exhibition series ... _ .... _ ..... ·.•................................. 6,250 
(2) Study series ....... , ....... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 000 
B.-Econoniic 9eology. 
(1) Exhibition series .............. - ................................ 13,537 
(2) Study series .... _ ..... · .............................. : . - . . . . . . . . . 4, 000 
Total .. _. ___ . ___ .. _. ___ . _ ............................... · ..... 35, 787 
First catalogue entry July, 1891 ........ · ....... ~ .................... 67,005 
Last catalogue entry June, 1892 .- ................................... 68,049 
It will be observed that the figures for the study series are the same 
as in my last report. This does not mean that there have in reality 
been no additions to this series, but rather that these additions, of 
which there are several very important, are not as yet properly installed. 
As heretofore, no attempt is made at estimating the number of speci-
mens in the storage sheds, or of duplicate materials. 
The need of additional exhibition space is even greater than at the 
time of my last report, and it is hoped that before the close of another 
year steps may be taken towards the erection of a balcony around the 
south-west court which will afford space for the building-stone collec-
tion. The necessity for this change was sufficiently dwelt upon in my 
last report. 
The regular working force of the department for the year, aside from 
the curator, has been as follows: Mr. W. H. Newhall, aid; Miss ·O. 
Hurlburt, copyist; and Mr. J. C. Neale, preparator. Thomai-i Reese, 
laborer, has also served for a large portion of the year. Prof. R. L. 
Packard, who has availed himself of the opportunities offered for study 
during a considerable portion of the year, has rendered the department 
on sundry occasions, great service in determinative and a~ialytical work. 
/ 
SECTION III. 
PAPERS DESCRIBING AND ILLUSTRATING COLLECTIONS IN 
THE U. S. NATIONAL MUSEUM. 
Page. 
1. Japanese Wood-cutting and Wood-cnt Printing Communicated by Mr. T. 
Tokuno, and edited. by S. R. Koehler ...... __ ... ____ .... ____ .... __ . _ .. _ _ 221 
2. The Relation of Biology to Geological Investigation. By Dr. Charles A. 
White ... - ... -.... _. _ .. __ .. _ .... _. _ . . _ .. ____ . _ ..... _ ........... __ .... _. 245 
3. Scientific Taxidermy for Museums. Based on a Stndy of the United States 
Government Collection. By Dr. R. W. Shufelclt.. _. _ .. _ ...... _______ . _. 36fl 
4. The Shofar-Its Use and Origin. By Dr. Cyrns Adler ............... ______ 437 
5. The Crump Burial Cave. By Frank Bnrns .... __ .......... _. _. __ .......... _ 451 
6. Minute Stone Implements from India. By Tlwmas 'Wilsou. _ ..... _ ... ___ .. 455 
7. Comparative Oology of North American Birds. By Dr. R. W. Shufel«lt. _. 461 
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· JAPANESE WOOD-CUTTING AND WOOD-CUT PRINTING. 
Communicated by T. TOKUNO, 
Chief of Jnsetsu-Kioku (Bureau of Engraving and Printing) of the Ministry of_Finance, 
Tokio, Japan. 
Edited and annotated by S. R. KOEHLER, 
Curator of the Section of Graphic Arts, U. S. National Musenrn, Washington1 D. C. 
Through the kindness of Mr. T. Tokuno, Chief of the Bureau of 
Engraving and Printing of the Ministry of Finance, Tokio, Japan, the 
U. S. National Museum has received as a gift from the Imperial Gov-
ernment of Japan the complete outfit of a Japanese wood-cutting 
and wood-cut printing establishment, accompanied by illustrated de-
scriptions of all the tools an·d materials sent and of the proe-esses 
used by Japanese engravers and printers. The original statements 
made by Mr. Tokuno were supplemented by answers to questions ad-
dressed to him by me, and the patience and courtesy shown by this 
well-informed official can not be too highly appreciated and too warmly 
acknowledged. The · publicatiori of the information thus elicited will 
be welcomed by those who are interested in the art of the wood-cutter 
and in the arts of Japan, more especially as Mr. Tokuno's communica-
tion is, so far as I know, the first authoritative statement on this sub~ 
ject made by a native of Japan thoroughly qualified for the task. As 
the information which follows is scattered through a number of letters 
and memoranda, it will not be possible to give it absolutely in the 
shape in which it was received, but care will be taken to adhere as 
closely as possible to Mr. Tokuno's own statements. Occasional ob-
scurities which still remain must be charged to the necessity of corre-
sponding m English and to the great distance be~ween the correspond-
ents. The i1lustrations which accompany this paper, so far as they 
relate to Japanese wood-cutting and printing, were all made either 
from the objects themselves or from drawings by Japanese artists fur-
nished by Mr. Tokuno. Such remarks as suggest tb.emselves upon a 
comparison of our own methods, past and present, with tbose of Japan 
will be given as an appendix to Mr. Tokuno's communication. 
The tools and specimens alluded to in the followiug pages have be~n 
placed on exhibition in the Hall of Graphic Arts eastern side alcove 
2 . ' ' , m the square case on the floor of the alcove, and in frames 28 to 34. 
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MR. T. TOICUNO'S COMMUNICATION. 
THE WOODS USED AND THEIR PREP.ARATION. Although "tsuge," a 
variety of Buxus rl aponica, or " .adsusa/' Oatcilpa Kcmnpferi var. Ja-
ponica, a,r~ employed, according to the degree of :fineness of the written 
clrnracters or pictures to be reproduced, the wood foost generally used 
is "sakura," a variety of cherry. In all cases, however, the texture 
must be very fine and hard. 
The wood is first cut into planks, and these are planed until they 
are perfectly level and smooth, free from all traces of the plane, and 
show some luster on the surface. Both sides are :finished alike, as the 
woodcutter utilizes both of them. 
Cut planks which are to be printed in black only are usually mounted 
between strips nailed to each end. There are several reasolls for this. 
It prevents the warping of the planks; -it gives free access to the air 
between them, when a number are stored on top of one another, and 
provides the best means of keeping them dry and · guarding against 
damage by insects; it prevents immediate contact of the blocks, aud, 
finally, it is sometimes very convenieut, as it facilitates the drawing 
out of such planks as may be needed from among many stored away 
together, the planks being marked. or numbered on the sides of the 
strips. For color-printing, however, the same plank often has two or 
three designs upon it for diffnent tints, am] consequently has register-
ing marks on different parts. In that case the end strips would ue in 
the way, and are, therefore, omitted. 
THE TOOLS OF THE ENG RA VER. For engraving, knives and chisels 
of the best quality are required. All the tools 11eeded by the engraver 
are represented on Plates IV (1-18) and v (lD-25), and with the following 
explanations their uses will be readily understood: 
1. Ruler for cutting· straight Jines and for fixing the registering 
marks on the plauks used in color-printing. 
2. Briish for removing from the plank the chips thrown out by the 
cutting tools. 
3. Engraving knife, for cutting out tbc design. Only one knife, 
always oi.' the same pattern and size, is used by the Japanese wood-
cutters, and with this one knife they perform all grades of work, from 
the coarsest to the finest, the execution depending e11tjrely on the skill 
of the engraver. [See Fig. 1 for a Japanese wood-cutter's knife; actual 
size, een from both sides.] 
4-9. Chisels for removing smaller portions of wood between the lines 
of the design. They are used exactly like the engraving knife. 
10, 11. Ohi ·el for correcting unsatisfactory parts [i. e., removing parts 
for "plugging"]. 
12. aic for utting , ·mall piece of wood to Le inserted iii the plank 
wb re corre ·tion have to be made. 
13-16'. Chisels for removing larger portions of wood. 
17 18. emicirc11,lar chiseC.c; u ed for the same purpose as 13-16. 
Repo rt of National Museurr., 1892 .-Koehler. PLATE IV. 
TOOLS USED BY JAPANc:SE WOOD-CUTTERS. 
(From a drawing in the U. S. National l\1useum by a Japanese artist.) 

Report of National Museum, 1892.-Koehler. PLATE V. 
TOOLS USED BY JAPANESE WOOD-CUTTERS. 
(From a drawing in the U.S. National l\'luseum by a .Tapanese artist.) 
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' 
19. A special kind of grinding stone, for leveliug the surface of the 
grinding stone, No. 20. 
20. Grinding stone for taki11g off the somewhat roughened edges of the 
knives and chisels, after they have been sharpened on the stone, No. 21. 
21. Grinding stone. [ See No. 
~0.]* 
22. Oil pot, in which oil of 
8cscimuni orientale is kept, for 
rubbing the portions of the 
plank to be cut, so as to 
soften the wood and make the 
cutting easier and cleaner._ 
23. Oil brush for the oil just 
spoken of. 
2-t, 25. lV ooden mallets for 
<lriving the cliisels, N os.13-18. 
!r1rn ORIGINALS FURNISHED 
TO 'l'IIE WOOD-UUT'l'ERS, AND 
THE METHOD OF TliANSFER-
RI.N G THEM 'l'O THE PLANKS. 
Written characters or pict-
ures to be cut on wood are 
drawn upon a certain kind of 
,Japanese paper, ''minogami" 
or "gampishi," and the draw-
ings thus made are pasted 
[face <lownwanlJ upou a pre-
pared plank, by means of 
starch paste. The plank is 
now ready for the engraver. 
This applies to prints in black 
only. For color-printiug, the 
outlines of the design are first 
cut and printed in black ink 
(Indian ink mixed with a 
solution of glue) upon ''mino-
gami," and · the designer of 
the picture then marks the 
parts to be colored [ on differ-
Fig. 1. 
ent sheets]. These sheets are JAPANESE woon-cuTTER·s KNn' E. 
then pasted down on the Actual size. Two views. 
plauks, as before stated, and (F rom the specimen 10 the u. s. Nat1onal :\lusuem,) 
the engraving also proceeds as before . 
.,.. Mr. Geo. P. Merrill, curator of the Department of Geology, to whom these stones 
were submitted, has kindly supplied the following information conceming them: 
None of them correspond exactly to the stones used for similar purposes with us. 
~o. 19 is .a q.ark 1,Jue-gray, fi.ne-~rained argillaceous rock, impregnated with lime, 
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AIM OF J .A.P .A.NESE WOODCU'l"!'ING. The important point to be kept 
in view in characteristic Japanese wood-cutting is to show the direction 
of the brush in painting, so as not to destroy the .features of an original 
picture or of written characters. The direction in which the knife is 
moved migllt be said to be almost identical with the direction of the 
brush, and wood-cuts by skillful hands therefore show the exactfea. 
tures of the origirialsJ while, at the same time, they have a special ar-
tistic character of t4eir own. 
MANNER OF HANDLING THE ENGRAVING TOOLS. The tools, having 
been put into good order and well sh_arpeued, are laid on one side of 
the engraving table, and upon the latter is placed the plank to be cut. 
The wood-cutter, holding his knife in his right hand and pushing the 
back of it with the middle finger of the left hand, first cuts around all 
the lines of the design, and then removes the wood between them by 
means of the chisels, so as to leave the lines in relief . . He then, with a 
small brush, cleans and washes the plauk., and has a proof taken, after 
which he makes corrections, if necessary. 
Plate VI shows a wood-cutter at work. A is the plank; B, a grinding 
s~one for ·sharpening the knives and chisels; C is a box containing 
engraver's tools. 
DIFFERENCE BETWEEN OLD .A.ND MODERN J .A.P .A.NESE ME'l'HODS OF 
wooD-CU'J.'TING. Aitbough the method of cutting on wood differs 
slightly at present from the ancient method, the principal points are, 
nevertheless, the same. 
All ancient wood-cuts are comparatively deeper than those of the 
present day. The shallowness of modern cutting is due, probably, t.o 
the ability to do much finer work. 
In the ancient style the outer boundaries of letters or pictures were 
cut away deeply before they were properly engraved. At present the 
stages are rever~ed. The latter method takes less labor and time, and 
it.is probably one of the causes of the shallow cutting at present in 
vogue.· 
Formerly the paper bearing the original design, after it had beeu 
pasted down on the plank, was oiled, so as to make it transparent, 
and to enable the wood-cutter to see the design quite distinctly. This 
is not necessary now, as it is easy to get paper sufficiently thin and 
transparent in itself. 
Semicircular chisels are now in use for removing some of the parts 
between the lines of the design. There .were no such chisels formerly, 
somewhat resembling our ordinary roofing slate, but softer and less finely fis-
siled. 
o. 20 is a soft, buff-colored argillaceous rock, more like the German razor hono 
than anything we use. 
No. 21 i a wbitish, somewhat decomposed siliceous rock, rather coarse for a whet-
t ue, g~ving, when breathed upon, a distinct clayey odor, indicating the pre ence of 
free ar 1llac ou matter, 
Report of National Museum, 1892.-Koehler. PLATE VI. 
JAPANESE WOOD-CUTTER AT WORK. 
(From a drawing in the U.S. National Museum by a Japanese artist.) 
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and hence much more time and labor was speut on this part of the 
work thau at present. 
p .A.Plms USED FOR PRINTING, .A.ND THEIR TREATMENT. The papers 
used, whatever their quality, should be sized with a thin animal size. 
Among- the prints sent to the U. S. National Museum are impressio:Qs 
on three di:ffere11t kinds of paper :_:_a special Japanese paper, made at 
the Insetsu-Kioku paper mills [known in America as Imperial Ja1lauese 
paper],·a Chinese paper, and "masa" paper. 
The sheets are moistened with water before the printing begins, the 
degree of moisture differing- according to the quality of the paper, 
the proper degree beiug determined by the judgment of the printer. 
"Masa" paper, for instance, on which the progressive proofs of one of 
the pictures(" Yinaka genji") sent to the U. S. National Museum are 
printed, should be very slightly moistened by means of a brush. Ex-
periment has shown the amount of moisture in this case to be 13.86 
per cent. A single wet sheet is put between every three or four dry 
sheets, until a suitable layer· is formed, which is pressed between two 
wooden press-boards. When all the sheets have the proper degree of 
moisture they a,re ready for printiug. 
As the printing ou this moist papei~ is done with water colors, it can 
be well done only by au experienced priutei·. The followiug poiuts are 
to be noted: A. The paper should rather be under than overmoistened. 
If it is-overmoistened the water colors will spread beyond their limits. 
If the paper dries during the progress of the work, wet sheets are 
put between the sheets to be printed, and the heap is allowed to lie 
until the proper degree of moisture has been. obtained. If the paper is 
thick and strong it should be sliglltly moistened from the back . by 
means of a brush. B. Great care must be taken not to put an exces-
sive quantity of color ou the plank. Rice paste serves well to prevent 
the water colors ·from spreadiug, and it ought to be used for e~ry im-
pressiou. 
The printed-sheets, in the interval between two printings, are laid mt 
top of one another, to the 1rnmber of many hundred sheets. If .the 
water colors have been properly applied there is no fear of o:ffsettiug 
on the backs of the sbe·ets. 
A backing sheet is not generally used, but if it is desired to avoid 
alJ traces of the "baren '' on the back of the printed sheets, a sheet of 
thin paper is used for backing. 
PRINTil';G ON SILK.-Silk is occasionally used for printing instead 
of paper, and one of the specimeus sent to the U . .s.· National Museum . 
is on this material It is usually found necessary to mount the ·silk 011 
paper, but some experts can print without this device. The silk 011 
which one of the impressions of "Nandina domestica" is printed [in 
.33 colors] was mounted on paper, but only along- the edge which was 
laid against the registering marks. When the printing was fiui:;lt.ed 
this edge was trimmed off. 
H. Mis. 114, pt. 2-15 
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PIGMENTS A.ND VEHICLES USED FOR PRINTING.-Five colors or 
pigments only [black, white, red, yellow, blue] are generally used for 
the most characteristic Japanese printing, such as the picture called 
"Yin.aka genji,''* sent to the U.S. National Museum. They are an 
mixed with the necessary quantity of water, when about to be used 
' and the various hues, shades, and tints required are obtained by mixing 
the proper pigments together. These pigments, of which samples were 
sent to the U~ S. National Museum, are the following: 
a. Black, "tsuke-zumi," is generally prepared by macerating Japan-
ese ink ( a kind of India ink) in water for a few clays, until the_ glue con-
tained in it is dissolved, and the ink is sufficiently softened. It is then 
ground by means of pestle and. mortar. .As, however, the "tsuke-
zumi" so made is very liable to deterioration, a sample of a lampbla.ck 
obtained from a J apauese ink macerated in water so as to remove the 
· glue, was sent to the U.S. National Museum. Oon.sequently when this 
lampblack is to be used, and after it has been mixed with water, glue 
solution, ·or rice paste ( according to the judgment of the printer) will 
have to be added. If glue solution is used it should be mixed with 
the lampbla.ck in a basin, but if rice paste is•usecl, that is mixed with 
the pigment on the plank itself by means of the brush. 
b. White, "to-no-tsuchi," is white lead. It is used either alone, for 
prints of flowers, birds, etc., or mixed with other colors, if light tints 
or body colors are·wai1ted. · 
* "Yjnaka genji" is a design in black outlines with color washes. It is printed 
on three sheets, intended to be pasted together, each sheet measuring about 91 
inches in breadth by 14 inches in height, printed surface, or the three sheets, when 
pasted together, about 29 inches in breadth by 14 inches in height; It represents a 
hilly landscape, in the middle ground of which agricultural operations are being 
carried on. Six larger :figures occupy the foreground, as follows: On the first sheet 
arc repre~ented two richly dressed ladies, the one to the left kneeling, turned to-
wards the right, and holding a parcel in her left hand. The one to the right stands, 
rW.it~ t,1e body turned towards the :dghtl but looking down upon the kneeling figure 
.on the left, -and ,ho.ldiug j_:Jil her let,:; Jitt,nd .a iVesse1 &uspende{l .-~y :!1 .-s'ti:i~_g- !In ·the 
,.second or ,mi!ictle sheet there is another ,richly !iresi9~\i ;larly,, r¼JHt~liP.g, ,with her 
Jhody nearly frvnting the,spectator, ,w.µile .lier.f.a,c~, sh;:i,deJl'by,:thfl ;left•ba~d, is turned 
1up towards_ the group .in the ~tbir{li4Jbeet. In iber :l'ig]it 1:bandlfihe holds a fan. On 
1the tpird sheet there-is a group of 1th:ree ,figµr~. .'.fi. ,w~n, 11ikewise richly dressed, 
,Vl(earing a sword in his bel~, .and holding :a ,Pipe iht his 'l eft hand, stands, turned 
,somewhat i.towards the left, 1 bu.t looking back upon a .lady who kneels to the right 
,pf ;him;;i,nd makes an appealing gesture .with her ·left hand. To the right of the 
,lq1eeling lady, somewhat back of and bending down towards her, is a second lady, 
,standiµg~ who makes a gesture of astonishment with her left hand. Both are richly 
,dres.sed. The coloring is brilliant, mostly in flat masses, with little modeling or 
.gradatiou, exceJJt in the sky . The first sheet has 25 printings, t,he second 26, the 
third 23, including a "blind" impression, which produces an embossed pattern in 
the garm nt of one of the figures. 
'':'inaka genji" fa the title of a .J~panese novel, of which this picture is an ill~s-
t.i;at1pn. · 
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c. Red, "yo-ko," a kind of scarlet (imported), probably carmine. 
Formerly the best kind of safflower, called "ki-jo-mi," was used, but 
. on account of its present high price the use of "yO-ko" has become 
quite popular. 
cl. Blue, "bero-ai," is Prussian blue. Formerly "ai-ro" paste, ob-
tained by extraction from blue threads- or rags dyed with indigo, or 
from "ai-gami," a paper satnrated with indigo, was used. But since 
the introduction of Prussian blue from Europe its use has become quite 
general. 
e. Yellow, "ki-wo,'' is orpiment~ Formerly "zumi," extracted. from a 
particnla.r yellow wood; turmeric, "wukon-ko ;" and a yellow ocher, 
''wo-do," were used, but orpiment has now taken their place._ 
For mixing these colors water only is used, but never any sizing, 
such as glue, except with lampblack, as before stated. A small quan-
tity of rice paste is, however, mixed with the colors on the block or 
plank when color prints are to be made. 
By mixing these pigments the various hues desired can be obtained, 
but the results will be as bright as those shown in '' Yinaka genji "· only 
in the hands of a skilled workman. There is, however, no particular 
method of producing these colors; the result depends entirely on the 
practical experience of the printer, who can ju:dge the exact proportions 
of the pigments to be mixed, without using either balances or measur-
ing glass, and who does the mixing either in his color dishes or upon 
the blocks themselves. Rice paste gives a peculiar luster to the colors, 
and much of their beauty depends upon the time and care devoted to 
grinding them with water. It is a fact well known to J apauese printers 
that skilled hands produce much finer colors with the same pigments 
than unskilled hands. 
There is a brilliant purple [violet] in ''Yinaka genji" which has been 
taken for an aniline color, although no aniline color has been hsed in 
the printing of this picture. The color in question ·was obtained by 
boiling a certain quantity of red (scarlet) and blue (Prussian blue), sucli 
a$ those just described, with water, aucl with proper treatment a bright 
purple [violet] can be obtained, almost the same as an aniline purple. 
This latter purple, however, h~s now come more generally into use, 
owing to the ease with which it can be managed. A brown color, 
formerly made by mixing red, yellow, aud black, has now also been 
replaced by "bei1gara," which is a kind of red ocher. 
The pigments used for printing '' Nandina domestica"* are quite 
different from those so far spoken of, but the method of using them is 
the same. Following is a description of these pigments: 
a. Blr:ck, "sumi," the be~t kind of India ink made.in China or Japan 
* This picture represents a stalk with leaves and a cluster of the fruit of" Nandina 
domestica," a lJlant belonging to the Barberry family, prin:tecl on a sheet measuring 
6 iuches in breadth by 9¾ inches in height. It is without a, background. and with. 
out outlines, -broadly anq. ~ffcctively H!-Ode}ed, but wit})o1Jt aµy attempt at rea.lj§!H~ 
nmdering. . • . - -
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( the particular place is Nara). It is prepared for use by rubbing it with 
water upon the. surface of a stone vessel called "suzuri," familiar to 
evm·y Japanese. • · 
b. White, "gofuu," calcium carbonate [white chalk 1, For use it i 
put in a color dish, ai1d a few drops of glue solution are added. It i 
then rubbed with the finger in contact with the dish, until it becomes 
a wet mass and somewhat pasty. A little glue solution is again added, 
and the rubbing repeated, aud so on several times. When the mas· 
has become sufficiently pasty to be made into a pudding, it is beaten 
several times against a plank, and then reduced to a thin paste by di-
luting with water. 
· c. Pink, "sho-yen-ji." This is apparently cochineal, but its chcmica1 
nature has not yet been ascertained. It is imported from China, in the 
form of cotton felt dyed red. To prepare it for use this felt is put int-0 
water and geutly presse<l. The resulting pink water is poured into a 
color dish, and evaporated nearly to dryness in a water bath, or over a 
very slow fire, care bei:ng taken not to let it dry completely, as other: 
wise its brilliancy would be destroyed. It is then kept in a cool place, 
and protected from dust by putting a cover on the dish or by placing it 
upside down in a, box. 
d. Blue, '"ai-bo," a dark blue, hard stick made of indigo. For use it 
is _g:round, like "sumi/' in a color dish; with a few drops of glue solu-
tion. When a sufficiently deep blue color has been obtained, it is well 
rubbed wit,h the finger in contact with the dish, and then evaporated 
to dryness over a slow fire. A few drops of water are now added, the 
dish is again'"placed over a slow :fire, the rubbing with the finger gone 
through with as before, and water is added gradually, until the proper 
shade of color has been obtained. If these directions are not strictly 
followed, the pigment is not well diffused in the water, and the result-
ing color, as a matter of course, is not satisfactory. The treatment of 
the pigments g'r>fun, shoyen-ji, ai-bo, etc., requires great caution, and 
the Japanese printers aud painters consider it one of the difficulties of 
their art. 
e. Yellow, '' shi-o." This is gamboge, and is imported. For use Hi~ 
diffused iu water, and no glue whatev~r is added. 
J: Brown, '' tai-sha-bo," a hard, brown stick made of a red ocher. For 
u e it is treated exactly like "ai-bo." 
g. Red, "Rhu,'' vermilion. For use it is well mixed with a few drops 
of glue olutioIJ, ground thoroughly with the fiuger, and then diluted 
with water to th_ proper consistency. 
Th followiug pigment..: are ~lso u ed in printing, aud sa,rnples of them 
bav be n eut to the U. S. ational Museum: 
Red ' ki-jo-mi," afflower. This color, in solution, js very apt to suf 
fer n . Io. nr to unlight, and the bottle in which it is ent is, tbere-
f r wrapp d up in black paper. fter it has dried on the paper, it j& 
n t ·o fo<ritiv' a· to mak it wide ·il·able for printing. 
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Red ocher, "ben-gara." 
Turmeric, "wakon-k?·" 
Yellow ocher, '' wo-do." 
Yellow, '' zumi," extract from a particular yellow wood. 
Blue, "ai-gami." Paper saturated with a solution of indigo. 
Blue, "ai-ro." Indigo paste. 
Of the vehicles used by the printer in the manipulation of his colors, 
the following is to be said: 
Glue solution. The strength of this solution differs according to the 
different pigments, printing papers, silks, etc., to be used, About one-
third of an ounce of glue to about three-fourths of a pint of water is, 
however, an approximate proportion. 
Rice paste. · This is nsed for both of the classes of pigments describerl. 
It is made by boiling rice flour with a certain quantity of water·, aud is 
kept in a suitable vessel. Newly made paste is preferable; old and 
rotten paste should not be used. The pigment to be used is put on the 
block or plank~ and some of the paste is then added, care being taken 
to mix the two well and evenly by means of a brush. If the printing 
brushes are not charged with this paste, the brilliancy of the colors is 
much lessened. 
THE TOOLS OF THE PRINTER. Th·e use -of these tools will be 
understood from the examination of Plates VII (1-4), vrn (5-17), and 
rx, in connection with the following explanations: 
1. Box, for keeping all the tools and materials required for printing. 
The rack on top is used to hang the brushes Qn, and can be removecl 
and packed in the box. The paper is kept on the shelf, so as to pre-
vent its drying and being carried away by the draft. The colors are· 
placed into the lower compartment. The box also serves· to keep the. 
dust and dirt from the paper and the colors. 
,2. Boards, for pressing wet paper. 
3. Small bo.x, for keeping colors, color dishes, etc. This is stored in! 
the box No. 1, when not in use. 
4. Printing t~ble, which, when not in use, serves to close the front of 
box No. 1. 
5-7. Britshes, for charging the cut planks with the printing colors, 
one particular brush being used for each color. When not in use, they 
are hung on the rack on top of box No. 1. 
8. Brush, for wetting paper. 
9. Oil of Sesamum orientale, contained in a bottle. (See No. 10.) 
10. Baren, a little shield which answers the purposes of the Euro~ 
pean press . . After the sheet has been laid down on the plank charged. 
with color, it is rubbed on the back with the "baren," so as to make it 
take the impression. The fac~ of the ~, baren" in contact with the paper 
is occasionally rubbed with oil of Sesamum orientale. 
11-13. Chisels and a knife, used to correct the registering marks, if 
that should be necessary. 
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14. Agitator, for mixing colors in the basin, No. 17. 
15. Pads of cotton cloth, to be placed nnder the fonr corners oftbe 
· planks, while printing, to keep them from moving. 
HJ. The five dry colors described above as used in the printing of 
"Yinaka genji," put up in bottles. 
17. · Basin, for mixing colors. 
THE PRINTER AND PRINTING. The method of taking impressionsis 
illustrated on Plate IX. · The printer seats Jiimse.Jf, and arranges all the 
tools and materials .required, in good order, as shown. The plank to 
be printed is placed on the printer's ta,ble A, and the required color is 
laid on with the brush B. The paper being ready for printing, and 
having been placed ti.pon· the shelf O of the box D, a sheet of it is laid 
down upon the plank, and is rubbed lightly ~ith the "baren" E. The 
printed sheet is then placed on a board which rests upou the box F, 
used for keeping colors, color dishes, etc., and when the required num. 
ber of sheets has been printed, they are put back on the shelf C. An-
other plank is now taken, the second impression is _made upon the 
sheets bearing the first, and this is followed by the third, fourth, etc., 
until the printing is completed. 
Charging the block with color. [" Inking" the block.] As before 
stated, the pigment to be used is put on the block or plank, and some 
rice paste is then sprinkled upon it. It is well, also, to soak the brush 
properly with this paste, so as to mix it thoroughly with the pigment. 
This increases the· brilJiancy of the colors, and also fixes them more 
completely. 
Dry irn.pression. [Embossing.] There is a special kind of printing, 
called "dry impression." This is u-sed when it is· desired to represent 
designs of the same color as the ground, but differing in brilJiancy. It 
is executed after the printing has been :finished, and the paper has be-
come quite dry. The sheet jg then laid upon a plank specially cut for · 
the· purpose, but not charged with color, and is rubbed with the 
"baren."* 
The "baren" and the method of using it. The "baren" (see Plate x 
a-d) i_s a little hard shield, d, consisting of a stiff disk ci, made of 
layers of paper past~d together, . and turned up at the edge so as to 
form a very shallow receptacle, and covered with cotton cloth on the 
outside. A second disk b, formed of twisted cord, fits into this shallow 
receptacle, anrl. is held in place by the bamboo sheath c, made of the 
ribbed leaf of the b:i.mboo, which is drawn tightly over it and twisted 
together on the back, so a to form a handle. This latter is made more 
convenient for the band to grasp it by a strip of paper wound around 
it and o arranged a to a ume the hape of a rectangular pa<l.t The 
· • m pe imens in the . . ational Musenm show, however, that this emboss-
ilw i oc a:ion ally don b for the printing is :finished. 
t Thi <1 •. ·ription is ba d upon th ohje<'t Hs If, rather than upon Mr. Tokuno's 
not.e. 
Report of National Museum, 1892 .-Koehler. 
TOOLS AND APPLIANCES USED BY JAPANESE WOOD-CUT PRINTERS. 
(From a drawing in the U. S. National Museum by a Japanese artist.) 
PLATE VII. 

Report of National Museum, 1892.-Koehler. 
TOOLS AND APPLIANCES USED BY JAPANESE WOOD-CUT PRINTERS. 
(From a drawing in the U. S. National Museum by a J apanese artist.) 
PLATE VIII, 

Report of National Museum, 1892.-Koeh ler. PLATE IX, 
A JAPANESE WOOD-CUT PRINTER AT WORK. 
(From a drawing in the U. S. National Museum by a Japanese a rtist.) 

,Report of National Museum, 1892 .-Koehler. PLATE X. 
BAREN AND ITS PARTS. 
(Reduced in size. Actual size, 5t inches diameter.) 
a. The stiff rimmed disc, which holds the corded disc; b, the disc of twisted cord; c, the bamboo 
sheath; d, baren complete, seen from the back, showing the handle, with the strip of paper 
wound around it. 
(From specimens in the U. S. National Museum.) 
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r~ason why it is made so hard, besides making the fi1ling of twisted 
cord, is to prevent its bending during use. Moreover, if it were not so 
hard and rigid, the full stretching of the bamboo sheath would be im-
po·ssible. The ribbed surface of the bamboo serves not only to get a 
sbarper impression, by limiting the contact to the ribs, but it also pre-
-v-ents the ~dhesion of the wet paper to the" baren," whic~1 would occur, 
to the spoiling of the paper, if the covering were smooth. The con-
t acting surface should be applied only to those parts of the plank which 
_ bave been left standing in relief. If this precaution is neglected, there 
-is the possibility of smearing from the depressed ,parts of the block. 
":rhe direction iu the movement of the "baren" should be zigzag, as 
shown on -Plate xr, but if a very small and isolated part of the design is 
to be printed, it is better to giv~ a lighter rub with the edge of the in-
strument. On Plate xn the dotted line shows the direction of the 
"baren," while the solid curved lines mark the outlines of the design. 
The rib of the bamboo sheath should be kept as nearly as possible 
at a right angle to the direction of the "baren." 
Smearing from the depressions of the block: As the depressions of the 
cut planks-that is to say, those parts which have been cut away be-
tween the lines and masses of the design-are rather shallow, and at 
the same time in many cases quite extensive, it would seem almost im-
possible to prevent the sinking of the sheet into the dep1~essions and 
taking the color in these places, more especially ,vhen the method of· 
applying the printing color with a brush is considered, which makes it 
impossible to keep the depressions clean. Experienced printers, never-
theless, work without fear of -smearing, and no special precautions are 
used to guar<l. ag·ainst it. 
Registering. As each color requires a separate cut, each plank must 
have certain fixed :marks [registering marks], so that all the sheets may 
be laid down in exactly the same position, to insure 'the fitting of each 
color upon the others. No mechanical means whatever are used, either 
in placing the sheet, or for holding it in position after it bas been placed. 
The Japanese printer, in these matters as in all others, depends simply 
upon experience. The manner of placing the sheet on the block is 
&hown on Plate xnr. The same figure shows also the registering marks 
on the block or plank, which consist of a rectangular notch I at 
the right, and a straight notch --- at the left. · · 
General remarks about printing. The printing may differ in quality, 
but the method employed is always about the same. The printing of 
a picture like '' N andina dornestica" [ which is an imitation of a water-
color painting without outlines] requires, of course, greater skill than 
the printing of" Yinaka genji" [which is a drawing in outlines, with 
color washes]. The aim in this case is to produce impressions which 
an inexperienced eye can hardly distinguish from the original. But 
. there is no special way of treating either class of prints. The difference 
between the best and the less good is <lue eutirely to tl~e skill of the 
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printer in producing the Yarious hues, tints, and shades with printin~ 
brushes, in precisely the same way as the water-color painter. Thi 
holds good also of tbe engraver. The arts of engraving and ofprintiu 
are practiced in Japan according to the dictates of experience, with no, 
or at the most but very slight, mechanical assistance. 
COS'l' OF DESIGNS. The original design of "Yinaka genji," byKuni-
teru, called als·o Yichiyusai, cost 10 yen (about" $7.60). 
That of "N audina dQmestica," by Chinzan, Tsubaki, cost the same 
sum. 
COST OF ENGRAVING. "Yinaka genji," engraved by Kokichiro,}Io. 
r~kawa~ cost 16 yen (about $12.30), and took the engraver about20day~. 
[The three sheets, executed respectively in 25, 26, and 23 printings, or 
in all 7 4 printings, required the cutting of 37 blocks. See the notes by 
the editor, p. 240, concerning the discrepancy between number of print-
ings and number of blocks.] 
"Nan din a domestica," engraved by Kotaro, Kido, cost 8.4 yen.(about 
$6.38)~ and took about seven _days in the doing. · [There are 33 print-
ings, but the number of blocks used is not stated.] 
CosT OF PRINTING. The printer of "Yinaka genji," Tsuriisabro, 
Nakamura, received 70 sen (about 54 cents) per day. Heprinted3,000 
she~ts per day from the black block, and 700 to 800 sheets per day lrom 
the color blocks. 
The printer of" Nandina domestica," Yiwakichi, Yamamoto, received 
one yen (about 76 cents) per day. He fi.uished about 200 sheets per 
week. 
The people engaged in home industries do not generally take a rest 
on Sunday. · The week, therefore, has seven days of about eight hours 
each. As "Nandina domestica" has 33 printings, 200 finished sheets 
are equal to 6,600 impressions per week, or 943 per clay. The numbers 
differ, however, accorcling·to the different nature of the blocks. Of the 
easiest, for instance, such as a uniform green for tlle leaves, 1,200 to 
1,800 sheets can be printed iu a day, while of the most difficult ones, 
such as those giving the half-tints in the fruit, only 600 to 700 sheets 
can be printed. 
NOl'Et; BY 'l'HE EDITOR. 
To any one familiar with the history of the technique ofrelief engrav-
ing, the reading of Mr. Tokuno's communication makes it evident that 
the method used by the Japallese engravers of to-day, so far as they 
ha\·e not been influenced by European precept, are precisely those used 
in Europe in the 15th, 16th and 17th centuries. In other words, these 
artL t ar not, correctly speaking, wood-engravers, but wood-cutters. 
Thi.· i.' apparent from the material and the tool uRed by them. 
Th . mat rial i,' wood cut -in the direction of the fiber, i. e., planks, for 
" ·hid1 .·inc· 1 B wick'. · time, blocks cut cwross the fiber or grain have been 
uu ·titut tl with u . · 
METHOD OF lJSING BAREN. 
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The tools are knives, which with us have been displaced by gravers, 
It is interesting to compare the representation of a Japanese wood-
cutter (Pl. VI) with the oldest known representation -of a European 
~ood 0 cutter (Fig. 2), here reproduced from Jost Atnman's "Beschrei-
bung aller Stiinde" (generally, although not quite correctly; called 
'' Book of Trades"), published in Frankfort-on-the•Main in the year 
-=t.568. As Jost Amman was a very prolific designer for wood-cutters, 
1.le must have been thoroughly familiar with the craft, aud his repre-
sentation may therefore be 
accepted as reliable. At 
first sight the way of hold-
ing· the tool adopted by Am.-
man's " Formschneider '' 
(form-cutter, i. e., wood-
cutter) impresses one as 
peculiar, and perhaps un-
warranted. A glance at Pl. 
VI, however, shows a strik-
ing analogy between the 
manner of holding the tool 
of the Japanese '' Form-
schneider" of to-day and 
that of his European prede-
cessor of the sixteenth ceu-
tury; i. e., they both hold 
the tool perpendicularly, 
the only difference being 
that the Asiatic uses also 
the left hand in guiding it. 
The modern Japanese docu-
ment may therefore serve 
to confirm the correctness 
of Jost Amman's delineation. 
Fig.2. 
A EUROPEAN Woon-Ct:T'l'ER OF THE XVI. CENTURY. 
( Fro m Jost Amm an's " Book of Trade!-; , " 1568. ) 
Of the shape of the knife used by the old wood-cutters of Europe 
and of the way of grinding it, we have no positive knowledge, as the 
representations of tools which often accompany the monograms of the 
"Formschneider" 011 sixteenth century wood-cuts are too small, and 
_ oftentimes too fantastic, to be of any use for information. The knives 
or "engraving points," as he called them, used by J. JVI. Papillon, the 
well-kuown French wood-cutter of the eighteenth century, are .figured 
and fuHy described in his "Traite de la Gravure en Bois," 2 volumes, 
Paris, 176G. The blades were made of clock springs mounted in split 
wooden handles, in which they were fastened by means of a piece of 
string wound around them. Fig. 3 shows one of these knives, actual 
Rize, reproduced from Pl. IV in Papillon's second volume. It is fl.at on 
the side not shown in the illustration, beveled on the side shown, and · 
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cut oft obliquely at the extremity. The straight edge is the cutting 
edge. The ,Japanese knife (see Fig. 1) at first sight seems to be simi-
larly constructed. Its blade is, indeed, heavier, but it is mounted in 
a somewhat similar haudle, not split, however, but with only a slit 
in it, into wbieh the blade is wedged, and in which it is 
held in place by a ferrule.* It is furthermore beveled 
on one side like Papillon's knife; but the bevel is on 
the opposite side, and there _is a bevel also along the 
edge which forms an augle with the long edge of the 
knife. This is necessary, because the cutting edge is 
the short oblique one and not the long edge, That 
this is so is apparent from the way in which the Japa-
. nese wood-cutter holds the knife on Pl. VI. 
It is worth remarking that PapillQn's way of hold-
ing the knife differed radically from that of his Euro-
pean predecessors and of the Japanese wood-cutters 
of to-day. Fig. 4, also taken from Papillon's second 
l)• volume, illustrates this point. 
In the method of transferring the design to the 
plank, we again fiml a close analogy; for although the 
early wood-cut draftsmen of Europe in most cases, 
probably, drew theit designs directly on the wood 
with pen and ink, it is well known also that some-
times the drawing was made on a sheet of paper and 
- pasted on the plank, face downward, in precisely the 
· way which is practiced in Japan at present. 
Still more curious, however, is · the similarity be-
tween the instrument, "baren," used by the printers 
of Japan, and the earliest contrivance for taking im· 
pressions from cut blocks, of which mention is made, 
so far as at present known, in a European book. The 
"baren" has the form of a little shield. In the treatise 
on painting, written -by Oennino Oennini da Colle di 
Valdelse, towards the close of the fourteenth century, 
chapter 173, entitled "How to paint on cloth with a 
form," the following directions are given: A · wood 
block upon which tbe design has been cut is to be 
charge<l with color. For this purpose a glove is to be 
worn on the left haml, the color to be used is to be 
Rpread on the palm of the band, and the block is then 
Fig.3. 
TuE IL~IFE usEo nv to be charged. with the color, "carefully, so that the 
PAPILLO:-. parts cut ont do not fill up," the gloved hand doing 
From 111 ' .. Trait?,'' li6G. ) the office of a printer's ball. The cloth is llOW to be 
laid n h lock barged with color, and. then, continues Oennini, ''take 
cl scrihPH th is n,rrancremcnt, but prefers . t ho one shown in Fig. 3. 
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a, sbield of wood in the right and press with the. back upon the surface, 
so far as the cut plank will bear it."* It is, however, apparent from 
th is most summary description that Cennini's 1~ude contrivance is not 
to be compared for efficiency with the Japanern "baren," with its 
tvvisted cord packing a·nd ribbed bamboo sheath. Nor does the print-
Fig 4. 
P APILLON°8 ]1fANNER OF HOLDING THE KNIFE. 
( From !us i. Traite, " li66. ) 
ing shield mentioned by Oennini seem to have come largely into use, 
for the instruments generally supposed to have been employed in 
Europe for taking impressions previous to the introduction of the 
press are rubbers (which, however, might baive been shield-shaped) 
and rollers, of which the latter remained. in use for the taking of 
"Quotecl from llg's translation, in Quellenscbriften <ler Kunstgeschichte, Vol. 1, 
Vienna., 1871,_ p. 122. 
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proofs <lown to the time of Papillon; who describes and figures them 
in the book before cited. 
That the method of plugging' practiced by the Japanese wood,cut. 
ters-evidently by square instead of round plugs~is the same as the 
old European method is not to be wondered at in -view of the identity 
of the materials used. ' 
With these elementary factorR of materials, tools, and appliances, the 
similarity between Japanese and sixteenth century European wood. 
cutting ends, however, au.d further examination discloses differences of 
a very marked kind. . 
It is well-known that the work of the old EuropP.an wood-cut.ters is 
essentialJy black-line facsim1le, i. e., the reproduction, more or less 
faithfully, of drawings in black lines, generally pen-and-ink drawings, 
on a light ground. It was this limitation which threw the wood-cut out 
of the race with the other reproductive a rts, until it was enabled to 
enter the lists again after it had been transformed into wood-en-
graving. The wood-cutters and printers of Europe did., indeed, attempt 
to produce color effects as early as 1457, this being the year in which 
appeared Fust and Schoeffer's Psalter, the first dated printed book, so 
far as we know, and at the rnme time the first dated piece of color-
printing. This, however, was merely work of a decorative character. 
The first pictures really printed. in colors are Cranach's chiaroscuros, 
the oldest of which are dated . 1506, and, of works printed in positive 
colors, Jost de Negker's ·portrait of Jacob Fugger, about 1512, and 
Altdorfer:s Beautiful Maria of Ratisbonne, about 1519. But of these 
two· kinds of productions, only the first, the chiaroscuros ( clairobscurs, 
Helldunkel)-that is to say, imitations of India ink and sepia drawings 
and other mo110chromes- came largely into use during the sixteenth, 
seventeenth, and eighteenth centuries, while the attempts to introduce 
printing from relief blocks in positive colors, although renewed from 
time to time, never succeeded to any extent, so that it may be said even 
to-day that chromoxylography is practiced only occasionally, except 
for such coarse work as advertisements, show hills, etc.* 
The Japanese, as a matter of course, have also produced and still 
produce facsimiles of drawings in black lines, but owing, possibly, to 
the fact that their artists use the brush instead of the pen or some 
still more unyielding point, they were soon led to attempt the repro-
duction of washed <lrawings, not only in black and . grays, but also in 
po itive colors. Their earliest productions of this kind do not, indeed, 
according to Prof. Fenollosa, go back beyond about the year 1745, t but 
. th e note treat only of relief printing no account is taken here of chromo-
clial oo-rapby and chromolithograpby. 
tTh r i on idembl variation in the statements found in books concerning the 
old p cimens of Japane e color-printino-. From Dr. Justus Brinckmann's Kunst 
1111d IIaadw •rk in Japan (Berlin , 1 9, p. 222), we learn that these specimen , accord-
in 'to. J. pan e author, , akakiwara, <l:tte from th year 1695, although on p. 237 
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they made u/for their later appearance in the field by a prodigious ac-
tivity aml a superb facility of execution-within the limitations of their 
art-that far outstripped the isolated achievements of their earlier Euro-
pean colleagues. 
We have seen that, according to Mr. Tokuno, the highest aim of 
Japanese chromoxylography is the imitation of the original, even to 
the sweep of the brush, so close that an inexperienced eye shall find it 
difficult to tell the printed counterfeit from th0 painting made by the 
hand of the artist, and it must be admitted that the wood cutt~rs and 
printers of Japan have been -wonderfully successful in their efforts, not 
only in the reproduction of black-and-whites, for which, also, several 
printings are generally used, but quite as much with designs in color. 
It is true, certainly, that Japanese painti11g lends itself more easily to 
deceptive imitation than European painting; but there is still another 
cause to be assigned for the success of Japanese color-printing in this 
respect, and that is the method of printing practiced by the Japanese, 
or, more correctly speaking, their method of charging ~ ''inking") the 
block.* 
of the same book it is stat ed that Torii Kiyonobu, who was not born nntil 1688, wa::; 
the first painter who had his designs reproclnced hy color-printing. According to 
Theodore Durct (see Chrouik fiir vervielfiiltigende Kunst, 1889, No. 6), the first color-
prints with two or three tints w ere produced between 1710 all(i 1720. Finally, ae-
cording to Dr. vVm. Anderson , the author of the Catalogue of Prints and Books 
illustrating the History of Engraving in Japau, issued by the Burlington Fine Arts 
Clnb in 1888, the elate is about the year 1700 (seep. XVII of the catalogue named). 
Prof. Fenollosa, however, is of opinion that_ these earlier specimens were not color-
prints, but colored prints, i. c., prints tinted by hand. 
* Dr. Brinckmann, p. 230 of the book previously quoted, says that in Japan " 'we 
look in vain for the painted t,ypes of the color-prints, since the artist who worlo 
for color-printing creates independent works of art by its means," while, on the con-
trary, he says of us that we-claim triumph~ntly to haye reached our aim in repro-
clnctioi:i awhen it becomes impossible to tell the original from the copy ,vithont 
close investigation." Dr. Brinckmann, indeed, contradicts himself, when, on p. 288 
he speaks of the publication of the paintings of Korin and of his brother Kenzan, ~ 
celebrated ceramic artist, by Hoitsu, about a century after the dea.th of these artists 
and Mr. 'fokuno's statement that the highest aim of Japanese printing "is to pr/ 
duce impressions which an inexperienced eye can hardly distinguish from the orio·i-
nal," certainly shows that the first statement made by the author named, howe:er 
broadly it may apply to certain kinds of printing, is not true absolutely, More-
oveT, amoug the specimens sent to the U.S. National Museum by Mr. Tokt~no thern 
are several Teproductions of paintings, including a book in two volumes, "Shti bi crwa 
kau," or reduced copies of pictures drawn by eminent old artists of the Kioto or Shi· 
0 school. J 
Color-prints made without painted originals to work from are also fou d . . • . _n among 
our own product10ns, although they are of a subordinate rank and do not · 
· · 1th b ·1r t cl · f h aspire to nva e n 1an pro uct10~s o t e_ Japanese color-printers.. Sketches in color are 
rarely made for the colored pictures 111 the comic journals like "Puck " 1'h . 
t . t d f r t . . . ese p1 -
ures are. prm e rom ... ours ~nes, one g1v1~g the design and modelling in black or 
brown, tne other three supplymg the colonug by means of Iris tint t , -
. 1· t' . th th' l . s, wo 1nnu1ncr m one t irec 1011, e u·c at ngbt angles to it and these Iris ti t 0 
- t cl . . . ' n s are mostly ad-
JllS . e OP.- the press uµder the d1reot10I). of t4e desi_gner1 without ~n ori~inal h;v 
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. The old printers of Europe, down to tbe beginning of this century 
inked their blocks with printer's -balls, such as are shown in Fig,5 
reproduced from Jost Amman's '' Ohar ta Lusoria," published atNurem 
berg in the year 1588. The custom of the present day is to use e e 
rollers, made of a mass consisti11g of glue, molasses, etc. On our ooam 
presses the inking is also deme by rollers. The ink used in all c 
is linsee(l-oil varnish, with 
which t he pigment has been 
ground up. Water-cola 
have, i11Cleed, been tried for 
printing occasionally, but 
practica11y without sue· 
except for the printing of wall 
papers. The Japanese print-
ers, on the cont.rary, so far 
they have uot been affected 
. by E uropean methods, u 
nothing but water-colors, and 
instead of balls or rollers they 
employ brushes, that is to say, 
they paint their blocks. There 
is a very obvious advantage 
in the use of water-colors by 
the J apanese printers, as all 
· tJ1e originals to be imitated 
by t hem are painted in water-
colors. It is evident that the 
brilliancy and quality of the 
pigments are the same in orig-
inal and copy, while the pig-
ments which we use for our 
chromoxylographic and chro-
molitborrrapbic printing, be-
Fig. 5. = 
Two oF PR1NTERs' BALLS. ing mixed with linseed-oil 
( frorn .Jost Amman'•" Charta T.11 soria , " 1588. ) varnish' are affected by i~ in 
their purity as well as in their 1-mrface quality. The use of a brush 
instead of a roller for inking tlie blocks is also a factor of great im-
por tance. The brush is a pliable instrument, capable of expression in 
which to lJ crnided. A small specimen of this kind is showf1 in Frame 67 A, on the 
ea ·tern, ide of the Hall of Gra.phic Art . Much more brilliant work h as, h owever , 
heen don hy the same means. The old chiaroscuro printers were also i n a measure 
ind pend nt of the arti t, not only sometimes adcling tints to designs by artists long 
cl ad but va;ryincr these tint, for th same picture. The tint uloeks for Dlirer's por-
trait f Varnhn1er for iu, ta.nee, wer adde(l after his <lea.th, and 1here are impress ion 
iu browui h :wcl in crreeni-;h tint . In this case the liberties taken by the p rinter 
" re )l rmii-; il,l •, from the am ·au which favors th Jn:pm1 se eolor-priuter s, t hat 
i. to ay b' · 11 • the coluriucr and lin·htiurr of the ohl ·hiaroscuros are purely con-
" •uti nal. 
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the hands of an intelligent beiug. The roller, on the contrary, even in 
the hands of the most skilled printer, is much le~s pliable, and on the 
steam press it is .without any pliaucy. This quality has, indeeil, be-
come a merit in the steam press, so that it is now looked -upon as more 
reliable than the hand press. But this is true only in so far as uni-
formity of result in the impressions is concerned. The artist can do 
nothing with it, while with a bare block or plate and a brush full of 
color he can do wonders: We have seen this of late years in the re-
newed development of the monotype, and it may, indeed, be said of 
Japanese printing that it involves, at· least in its best productions, the 
principle of t he monotype. It follows from · this tJ?.at the Japanese 
priuter must be something of an artist. In the words of Mr. Tokuno, 
he must have the skill to produce "the various h_ues and shades with 
printing brushes, in precisely the same way as the water-color painters 
do." 
As the color is laid on the _block with the brush, the facilities offered 
by this tool can, as a matter of course, be utilized, and are utilized to 
their fullest extent1 by the Japanese printer. He can deposit more or · 
less pigment on the block, according as he may need a stronget or a 
more delicate tint, and he can even produce gradations on it quite inde-
pendent of the wood-cutter; that is to say, on a perfectly flat block. All 
the gradations from light to dark seen in ,Japanese color-prints are the 
result of the printer's brush used on -the block, assisted sometimes_, it 
is said, by wiping with the finger. The roller which we use for inking 
our blocks is not capable of producing such gradations,* as it deposits 
a uniform film of ink all over the surface. The consequence is that 
with us the gradations are produced by the engraver, who cuts away 
more and more of the w_ood, either in lines or in dots, as he proceeds 
from dark through lighter tints to white, while the Japanese wood- · 
cutter furnishes to the printer blocks which are solid even in those 
parts which in the impression are to be gradated. It follows that what, 
we call "engraved tint~," either flat or gradated, are never seen in 
purely Japanese wood-cuts. The blocks offer nothing but flat masses, 
and such lines as appear in them serve merely to bring out the forms, 
patterns of stuffs, textures, etc. Whenever a European engraver has 
to render a sky gradated simply from a darker blue, through lighter 
ti11ts downward, and finally merging into a tint so light that he must 
expmss it by white, he cuts a series of white lines, narrower and farther 
apart where the color is to be strongest, and gradually increasing in 
idth and nearness as it decreases in strength, until, where the white 
paper is to show, he cuts away all the wood. His Japanese colleague, 
on the contrary, gives the printer a flat block, on which those parts 
merely are cut, away which correspond to objects seen against the sky, 
;such ~s trees, mountains, houses, etc., and which, therefore, must be 
kept free from the blue of the sky behind them. On this block the 
".Except in "Iris printin_g/ which, however, need not be considered here. 
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printer paints the gradations needed, and if he can not get l\ 
tory result with one printing, he uses the same block twice,o 
iBg the "inking." In the picture "Yinaka genji," for instanc 
iH printed once with a gradation reaching from the top of the 
to about tlle middle of the sky, and again a second time with a 
tion reaching· considerably farther down. It is eYident that the 
part of the sky may thus be strengthened, and the gTadual s 
off into the white along the horizon made Rtill more gradual. 
From what .has just been said, jt is apparent that the same b 
may be-used twice on the same picture. This is true not only of 
printing of skies, but the same device is resorted to also iu-o~ 
of the design. A block may be printed in a flat tint or color the 
time, and it, may then be charged a seco~d time with another co 
say a gray, but gradated, aud printed on top of the first color to p 
duce modulations. The number of p1anks cut for a Japanese colof. 
print, therefore, is very far-from corresponding to the number of print-
ings. It is, moreovei·, reduced still further by painting the same blool 
• with different colors in different parts. These colors may, indeed, 
printed at the same time,* but it happens frequently that they are 
separately; that is to say, that the block is painted and printed in p 
only, and then laid aside, to be taken up · again later and painted on 
those parts which were left uninked before. Thus of the three shee 
which together make up the picture "Yin aka genji," the first has 
impressions, the second 26, the third 23. Of blocks used, howev 
there are only 13 for the first, 10 for the second, and 14 for the third, or 
· 37 cuts, executed on 21 planks, for.74 printings. 
· It is seen from the number of impressions needed for the completio 
of th~ picture just alluded to, that the J apa1_1ese printers are not b 
on saving; labor in this respecti a fact which is occasioually shown in 
most curious manner, as when a siugle pair of red lips is printed b 
itself in a flat red, although several other red blocks are used for the 
8ame picture. From 23 to 26 impressions for a print like ''Yina 
genji," seems to us an excessive number. Even for a refined, although 
·brilliant fruit piece, like "N andina domestica," 33 printings impress 
us as extraordinary, in spite of the fact that the use of flat blocks mak 
it 11eeessary to multiply them so as to produce the desired gradations. 
With our meaus of producing gradations by either woocl-engwvin 
"Acco rding to Dr. Brinckmann (p. 228), tLe inking of one block with several colors 
i · occasionally carried so far a. to pro<lnce a complete picture in everal colors at one 
impression . Among other prints, he de cribcs one of a gray gras hopper feeding on 
the reddish meat of a piece of watermelon, the green rind and tbe black seeds oi 
whi ·h are al ·o seen. Th four colors named are applied, each eparately, to dif-
f _r nt part of the block. We have here the principle of rubbing in a plate iu 
ddf r ·nt olori:,, u eel o extensively by th printers of the colored st ippl es produced 
11th century ~rncl now ngaiu popular. Th principle hns not, however, 
h n appli ·d tor lief printin°· among 11 s, xcept l,y Wm. ;Blake, and even b_y hjm 
oµl_.Y to a v 'r. ]iruit d exteut. 
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or lithographing, 8 to 10 printings would be considered a, large number 
for the reproduction of an original of similar character. But even 
33 is not the highest number of impressions used. I am informed by 
P rof. Fenollosa that as many as 120 impressions were used lately on a 
reproduction of a Japanese water-color painting, although the number 
was considerably reduced in the printing of a subsequent edition of the 
same picture by a different manipulation of the blocks.* It may be of 
int erest to state here, for the· sake of comparison, that the highest mun-
l>er of printings used on our most complicated chromolithographs is 
about fifty. . 
F rom the statement by Mr . . Tokuno concerning the pigments used in 
chamcteristically Japanese color-printing, i. e., blue, yellow, and red, 
besides black and white, it would seem as if the whole system of this 
kind of printing were based upon the old three-color theory, which pre-
vailed also with the early chromochalcographic and chromolithographic 
printers of Europe. It is nevertheless true that the ,T apanese print-
ers do not, at present at least, produce the so-called secondary colors, 
green, orange, violet, by printing the so-called primaries, i. e.; blue and 
yellow for green, yeijow and red for orange, and red and blne for 
violet, over one another. Wherever these "secondaries" are needed-
and the same observation holds good also for the ''tertiaries"-they are 
printed by themselves, although the "primaries" which enter into them 
1rniy occur in the same picture. I am again indebted to Prof. Fenollosa 
for li aving called my attention to_ the fact that the printiug of the 
"primaries" over one another to produce the "secondaries" does, in-
dee<l, occur iu the earlier work of the Japanese printers, but it is evi-
dent that it has now been abandoned. As subdued and broken colors 
were mainly used in the earlier Japanese color-prints, while the modern 
sl10w a decided preference for. brilliant and even glaring coloring, it is 
quite likely that this printing of the ''primaries" over one another, 
which with us is considered a decided · advantage, more especially in 
cheaper and simpler grades of work, as it saves time and money, was 
given up, even in such work as the printing- of pictures for fans, for the 
sake of the more brilliant effects which can be produced by mixing the 
pigments themselves. · 
This brings us to another point of great importance, and that is the 
little care had by the Japanese wood-cutters and printers for labor-saving 
devices and mechanical aids, "Our arts of engraving and printing,". 
says Mr. Tokuno in one of his letters, "rely entirely upon experience, 
with no, or very slight mechanical assistance." The manual skill, which 
has grown out of this reliance upon experience and disdain for mechan-
ical aids, is truly marvelous. It is difficult to believe that all Japan-
"The earliest attempts at color-printing made by the Japanese, were, of course, 
much simpler, beginning with from two to four blQcks. See Dr. Anderson's cata~ 
logue, before q noted, p. xvn; alAo BriI).~}qn!;l,rrn., · 
H, Mis, 114, pt. 2-16 
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ese wood-cutting, .even to the finest lines in the most delicate black. 
and-white facsimile work, is done with the one clumsy knife repre-
sented in Ifig. 1. We know from Papillon's book that he found it ner-
essary to use three grades of knives, accordiug to the grade of work to 
be executed, and we naturally arrive at the conclusion that the Japan-
ese wood-cutter alsoac commodates his knife to his work. Neverthe-
less, Mr. Tokuno replies to a· direct question on this point: "Our 
engraving on wood depends wholly on the skill of the engra,·ers. With 
only one knife, such as that sent you, they cau execute all grades of 
work, from the roughest to the finest. We therefore have no other 
kind of knife." 
The answers given to questions regarding the difficulties wltich con-
front the Japanese printer, and which to us would seem insurmounta-
ble, are of the same tenor. It seems impossible to prevent smearing, 
with blocks having great shallow hollows, inked with a brush, and 
therefore charged with color, not only on the parts left standing in 
relief, but also in the depressions, and with the tbiu moist paper used, 
held down on the plank with one baud, while the other guides the 
"bareu." · To the question whether auy special precautions are adopted 
to prevent smearing, Mr. Tokuno replies: "Although smearing from 
the depressions in the block seems almost imavoidable, experienced 
printers, nevertheless, work without fear of it, and there is no special 
way of preventing it.'' Again, to the question whether mechanical 
means are Hot used for registering, the reply is: '' Our printers use no 
mechanical means whatever, depending simply upon experience." To 
illustrate this point, a water-color drawing was sent, of which Plate XIII 
is a reproduction. To the inq_uiry, how it is possible to print with 
water-colors ou moist paper, keep the paper moist to prevent contrac• 
tion, and fay the sheets on top of one another without offsetting, the 
answer given is: " This can only be done well by an experienced 
printer," to which laconic statement a few techuical points are added, 
which have already been given iu Mr. Tokm1o'ts communicatio11. 
A vi.:itorto the U.S. ational Museum, who sees, forthefirsttime,and 
without explanation, the exhibit of Japanese wood-cutting .and wood-cut 
printing, the whole (except the printed specimens and the drawings illus-
tratiug tool ·, etc.) crowded into a case measuring about 4 by 3! by 2½feet, 
will most probably take it for graHted that he bas before him a collection 
of miniatur ' models. In this assumption he would, l10wever, be grossly 
m1 ·taken . 'on iderably mor room would, of course, be needed to 
arrano- th to()l ·, etc., for practical working use, but both the too18 aud 
he material hown are actually those employed by the wood-cutters 
and print rs of Japan. It n d · only to think of the heavy machinery 
u e<l. b our priuter ven by tho e who coufine themselves to taking 
pr of: for wood-engraver ·, to realize the contra t between the methods 
f J a1 an and our own. Other occasions for comparing these methods 
hav b en brought ou by the questiom, a<l<lres8ed to Mr. Tokuuo, as 
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givell above, and the answers returned by him. The. contrast becomes 
still more marked when we recall, for in~tance, the methods of prepar-
ing colors described by Mr. Tokuno. It is true, no doubt, that, influ-
enced by us, the Japanese are corning to depend more aud more on 
machinery, . bnt it is also true that by their old and simple methods, 
t rusting to their experience, their skill, and their artistic feeling, they 
have produced the best of their work, in which their national charac-
teristics have found their most original expression. Nor have they, ac-
cording to Mr. Tokuno's statements, suffered in productiveness in con-
sequence of tlLeir methods. The short time spent in cutting the 37 
planks needed for the printi11g of "Yinaka genji," i.e., twenty days, is 
aHtonishing enough in spite of the simplicity of the blocks, but our as-
tonishment increases to wondei· when we read of the number of im-
pressions made per day by the Japanese printers, and consider at the 
same time the tedious methods emplqyed in charging the block with 
color. As I feared a misunderstanding . on my part of the figures 
given by Mr. Tokuno, I asked him to consider my interpretation of 
his statements, and in reply the original figures were confirmed, viz., 
3,000 sheets per day of about eight hours from the black block, and 
700 to S00 sheets per day from the color blocks of "Yinaka genji," 
and on an average 943 sheets per day of '' N andina domestica," the 
number varying from 1,800 for the simplest to 600 for the most diffi-
cult blocks. It is impossible to make a direct comparison between the 
productivity of the Japanese and our own printers, as the methods 
differ too radically, and as long editions of wood-engravings are but 
very rarely printed nowadays on the hand-press. The following figures 
will nevertheless be of some interest: Mr. Thos. H. Brennan~ wood-
engraving proof-printer, of Boston, assures me that 250 impressions 
from a block measuring 11 by 14 inches and 350 from one measuring 5 
by 7 inches is a fair average for a working <lay of nine hours. '11his is, 
of course, for first-class work and for first-class engraving. Messrs. 
L. Prang & Co., the ,vell known chromolithographers, also of Boston, 
write me that the number of impressions which a lithographic printer 
prints on the hand-press, whether it be from a crayon stone or a pen-
and-ink stone, in black or in colors~ varies from 175 to 250 per day of 
nine hours, and that 200 would be considered a good average. 
It goes .without saying that the Japanese methods described above 
are not suitable for application to our art. A complicated sky, for in, 
stance, with all its wealth of delicate tints, such as we find it in the 
works of our best landscape painters, or the human countenance, ex. 
pressive of the deepest emotions of the soul, as our best figure painters 
set it up before us, can be interpreted for us by the sldll of our wood 
engravers, and even their coloring can be successfully approached by 
our color-printing processes in their most refined development, but they 
can never be rendered by means of fl.at blocks, even when painted in 
delicate gradations by. the most skilled of Japanese printers. In try~ 
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ing to arrive at an estimate of Japanese color-printing, it must not 
forgotten, therefore, that problems like those just alluded to are ne er 
offered to the Japanese reproductive artists. The originals which th 
are asked, not to.interpret, but rather to imitate, or thfl original color-
prints which they produce, are, indeed, exceedingly beautiful, and 
worthy of attentive study as giving embodiment to the ideals of a 
highly gifted people, moving in an intellectual atmoRphere quite differ-
. ent from our own, but it remains true, nevertheless, that they are purely 
and frankly conventional. Looking at the technical side of the question 
only, it may be said that it is this fact which has enabled the Japane 
wood-cutters and printers to find methods answering their wants almo t 
fo perfection~ In a more searching study of Japanese art, other con-
ditions would, indeed, also have to be considered, but their discus ion 
would be out of place in a report like the present, which is of necessity 
limited to a statement of facts. 
THE RELATION OF BIOLOGY TO GEOLOGICAL INVESTIGATION. 
A SERIES OF ESSAYS DISCUSSING THE NATURE AND SCIENTIFIC USES 
OF FOSSIL REMAINS AND THE NECESSITY FOR THEIR SYS-
TEMATIC COLLECTION AND PERMANENT CONSER-
VATION IN PUBLIC MUSEUMS. 
By CHARLES A. WHIT3. 
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PREFACE. 
In the preparation of these essays I have bad several objects in 
view, among which are a further presentation Of elementary matter 
pertaining to biological geology than has before been published, the 
defense of biology a" an indispensable aid in geological investigation 
and the repudiation of certain untenable claims that have been made 
in its favor, an application of the principles discussed to the practical 
work of the geologist, and the demonstration of the necessity of the 
preservation of fossil remains in public museums as storehouses of 
evidence upon geological questions. These essays are therefore con-
fined mainly to a discussion of questions pertaining to biological 
geology, including both its st.ructural and systematic branches, only 
incidental reference being made to other important branches of geo-
logical science, such as mi11eralogy, lithology, dynamic geology, etc. 
I have intended an approximately full statement of the subjects 
selected for discussion as well as scientific accuracy in my conclusions, 
bnt in the manner of their presentation I hav.e chosen .to address g'tm-
eral readers and students of geology as well as special investigators. 
I lrnYc accordingly presented a more detailed and methodical state-
meut of the principal facts ·upon which biological ge<)logy is based 
than otherwise would have been thought desirable. Every working 
geologist is necessarily more or less familiar with the principles and 
criteria which are ·based upon these fact3, but a comprehensive knowl-
edge of them is not yet ·accessible to the student except by personal 
experience or didactic instruction; that is, because. these principles 
and criteria have not yet been systematically and fully stated in pub-
fo;heu works the greater part of accessible knowledge concerning them 
is traditional. · 
IL is true that some of the knowledge referred to bas been briefly 
and more or less clearly presented in text-books, but the elements of 
lJiological geology are too comprehensive to allow of a satisfactory 
summary in even the largest of them. All discussions of principles 
and criteria pertaining to that subject are also usually omitted by 
authors of other works, evidently upon the reasonable ground that 
scien tific writings ought not to be encumbered by a repetition of ele-
mentary principles, and upon the less reasonable assumption that the 
247 · 
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reader is familiar with and accepts as trustworthy those which th 
have adopted for their own guidance. 
If it were not for my evident need of frequent reference to uch 
elementary matter the desirability of publishing it in this connection 
might perhaps be questioned by thm;e who are already familiar with 
it and with the range of its applicability. Still, the working geologi t 
needs only to recall bis early embari-assments and later experience ro 
be assured that the time has not yet passed when even the frequent 
enunciation of elementary truths is of material benefi.t .. to the student. 
I not only have not hesitated to adopt such a treatment of the subjec 
of these essays, but I have not sought to avoid numerous trite remar 
and commonplace statements . These, however, are employed not 
much for the purpose .of conveying information as for that of giving 
logical continuity to the statement of my own ideas and. of leaving the 
least possible room for doubt as to my meaning. 
The relation of biology to geological investigation is so fundamental 
and the facts pertaining to it are so concrete and so accordant with 
both biological and physical laws, that the prevalence of any opposition 
to its legitimate claims seems unnatural. It is also unnatural that 
claiins should still be made in favor of that relation which are not sup-
ported by the principles of modern biolo.gy. Of late years~ however, 
such wide differences of opinion have become prominent, some of them 
being especially so among American geologists. In their writings 
some of these authors either entirely ignore biological evidence as 
furnished by fossil remain or treat the best of it as being of little 
importance in the investigation of structural geology. Others have 
taken quite opposite ground, not only making the just claim that 
biological evidence is indispensable in structural geology, but the 
untenable one that it is absolute and· exclusive in systematic geology. 
Notwithstanding the prevalence of these extreme views, I have ab-
stained from a controversial attitude in the treatment of the su~ject 
to which they pertain, preferring to attempt their statement in such a 
way that the reader will necessarily reach correct conclusions. 
Because it is necessary to discuss those differences of opinion in these 
es ays, it is desirable to refer briefly to their origin an<l the causes of 
their perpetuation. Doubtless some of the causes of their existence 
are remote or ob cure, but it is apparent that they are largely due to 
the broaflening of the field of geological investigation, making it nece -
ary that it hould be divided into numerous specialties. In such cases 
it i~ na ural that differenc s of opinion should be greatest between 
tho · inv tigator who echo en studie are most diverse in character. 
n th r an ·e i doubtle one of inheritance from the early condition 
of b th r1 1 gical ancl biological cience. 
, p fal cau e of the p rpetuation of these extreme views evi-
d n l i t. in the form of p r onal domination by uch of those who 
11 rtain them a happen to po . e · unu ual opportunities for their 
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enforcement. It is well known that such influence has at various times 
and in various ways · retard.ed the progress of geological science and 
that there is danger of its being exercised in all cases when the per-
sonal judgment of an observer is liable to be modified or controlled 
by official or other temporary authority. 
The opinions which have been referred to as the result of inherited 
errors are mainly those which refate to the application of biology to 
Hystematic geology. They are evidently due to the difference of ability 
or of inclination among _the authors who have written upon those sub-
jects, to adjust the early methods of thought which they have adopted 
to those which were i:p.ade necessary by the gTeat revolution in the 
views of naturalists upon the subject of evolution, which took place 
after standards for both biology and geology had been formulated aud 
genera.Ily adopted. I regard this cause as being so important that I 
have arranged the discussions of the geological scale now in use so 
that they embrace references to the condition of thought among pro-
moters of geological science from about 25 years before the revolution to , 
the present time. 
It is apparent, however, that, besides, the tendency to follow estab- -
lished channels of thought, wh!ch has just been referred to the contin-
uance of these differences of opiniou, and the consequent differences in ·. 
practice among geologists, are largely due to the fact that the pdnci-
ples and criteria which are necessary to constitute a standard or series ·. 
of standards which shall accord with modern views of biology have , 
never been conventionally formulated and published. It is very desir- -
able that concerted attempts toward such formulation should be made, . 
but it is nevertheless true that the necessity for a special exercise of 
personal judgment in· every act of geologic.al investigation renders , 
exact formulation _peculiarly difficult. -
The attempts toward ellunciatiug principles and formulating criteria·. 
which are made in these essays have been suggested by those· of my -
own geological investigations which have been prosecuted mainly from · 
a biological standpoint. Among the incentives to these attempts has : 
been a desire to give to the readers of my published writings upon the! 
subjects referred to a more explicit statement of the grounds of cer~-
tain opinions therein expressed than it was practicable to make in those~ 
writings. Indeed I believe the present general condition of geolog·icall 
science in_ all its departments demands from its active investigators 
some more definite public exposition of principles, and even of certain 
elements, than has yet been published. ~t is at least apparent that 
such publications for each subordinate branch of ·geology ·would be of 
great service to students because it would give them greater facility in 
comprehending the meaning of authors, and it would enable the latter 
to write more concisely and intelligibly, as well as more accurately, 
upon the results of their investigations. It would also give authors in 
the different branches of geology an opportunity to become better 
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acquainted with the character and value of the work done by their 
i;olleagues. 
The differences of opinion which have been referred to have nee 
sarily produced correspondi11g differences in practice among geologi 
and I have therefore found it necessary to consider them in connection 
with the application of the principles discussed in these essays to the 
practical work of the geologist. In doing so I have taken occasion to 
show that both extremes have had the effect not only to retard the 
progress of geological science, but to diminish the practical value of 
geological investigation. Furthermore, I · have taken every oppor-
tunity to insist that notwithstanding the paramount value of fos il 
remains in structural and systematic geology the geologist,when in-
vestigating these subjects will be without excuse if he should fail to 
avail himself of every attainable relevant fact, whether ·biological or 
physical. · 
Finally, I have undertaken to point out some of the legitimate claims 
which geological science may make, not only upon individual investi-
gators, but upon museums, and scientific organizations, and to sllow 
that these claims are based upon the necessities of scienc·e and not upon 
a sentimental idea. 
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I. THE CHARACTER AND ORIGIN OF FOSSIL REMAINS. 
In prosecuting the study of the fossil remains of animals and plants, 
the investigator may have either one or the other of its two leading 
objects in view, but each being so closely related to the other it is al-
ways essential that they should be pursued with direct relation to each 
other. In the first case,"the leading object to be attained is the exten-
sion of our knowledge of the animal and vegetable kingdoms far beyonu 
that which may' be acquired by the study of living animals fl,ll(l plants, 
and in the second case--it is to aptlly that knowledge to the study of 
structural and systematic geology'. The object in the first case is 
purelypaleontological; in the second it is not only to acquire paleonto-
logical knowledge, but to apply it to various branches of geological in-
·vestigation. . . 
This essay, like the others which follow it, is written with imme-
diate referenc·e to the latter object, but the facts presented in it are of 
equal importance to tbe former. My principal purpose in writing it 
is the presentation of such facts as indicate the true significance and 
value of fossil remains in geological investigation that the references 
which are made in the following chapters may be the better understood. 
While I endeavor to point out clearly those facts which show the 
paramount value of fossil remains in geological investigatio11, I do 
not hesitate to also point out their imperfection as representatives of 
formerly existing faunas and floras as well as of separate members of 
the same. This candid treatment -of the subject is not only proper in 
itself, but it is necessary in view of'the fact that in the follqwing essays 
I oppose certain views which are shown by geological literature to . 
be held by many authors, especially those which indicate an under-
estimation of the value of all fossil remains on the one hand and the 
relative overestimation of the value of certain kinds on the other. A 
large part of this essay is of the most elementary character, but the 
necessity for having such elementary matter at hand for reference bas 
already been pointed ont, and it will further appear in the following 
essays. 
The substance of the bodies of animals considered with reference to 
the subject of fossilization may conveniently be divided into soft and 
hard parts. The soft parts are those constituting the organs by which 
the physiological functions of the body are performed, tiogether with 
their connecting tissues, while the hard parts are skeletal and protec-
tive in their character. Some animals are destitute of either skeletal 
or hard protective parts, and their bodies are therefore wholly soft or 
fleshy. -
The soft parts of animals are always so soon and so completely de-
composed after death that they are never really fossilized, but in rare 
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cases tbe form of some of them has been preserved in fine sediment 
in the condition of imprfots and molds.* Therefore in tlie study of 
fossil zoology we are., with the rare exceptions just -indicated, confined 
to an investigation of the skeletal and protective parts of animals, be-
cause these parts alone are capable of true fossilization. 
Those parts of the living animal are largely composed of mineral 
substances, and they am of various kinds and character, some being 
chitinous and some corneous, but the greater part are composed of 
lime compounds, the most common of which are bones and shells. They 
often are of different composition in different families or other divisions 
of the animal kingdom, and often thus different in different parts of the 
same animal. Betng originally composed of mineral substances in inti-
mate association with a small proportion of animal matter, and being 
usually still further mineralized by replacement of the animal by min-
eral matt~r in the process of fossilization, they become nearly or quit.e 
as _indestructible as are inorganic minerals. It is, however, true that 
all kinds of hard parts ·of animals, even those originally containing the 
greatest proportion of mineral substance, if exposed _continuously to the 
atmosphere _after the death of the animal, will, within a few years at 
most, become as completely decomposed as will the soft parts. That 
is, the bard parts of animals may become permanently fossilized under 
favorable conditions, or they may become as completely decomposed 
under those that are unfavorable as will the soft parts under all con~ 
ditions. 
Compared with animals, the proportion of the .component substance 
of plants, except that of a few kinds which quickly decompose after 
death, is very srnal1. Much the greater proportion of the substance of 
all of them,·aside from water, is carbonaceous and comparatively slow to 
decompose, but norie of it resists decomposition so fully as does most of 
the skeletal and protective parts of animals. Still, the complete decom-
position of alJ plants is certain unless they fall under conditions which 
are specially favorable to their preservation. Therefore in the study of 
fos il botany we are eoufine<l to an investigation of imprints, mostly of 
leaves, and of such of the woody parts as may have become antiseptically 
changed by saturation with certain acids or with soluble salts, or com-
pletely mineralized by a proce to which I have applied the· term histo-
metaba, ·i t. _Immense quantitfos of vegetable substance have fa pa.st 
geological time be n accumulated and reduced to the fixed condition of 
carbon and thus perman ntly preserved in the form of coal, but this 
, uh tan ha.' selc1om be n found of material u e in the study of fossil 
bot~ ny. 
, 1•' th lo 1· of tlti e ay for au ·explanation of the different forms and con-
dition . in whic·h fo il are fonnd and the different m thods by which they have 
r ac-h d tho l oudition and a c1uired those form8. · 
, 1• r mark ou conditiow1 of foR ilization at the close of this esrrn,y. 
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Because even tlrn hardest and most enduring of the component sub-
stances of animals and plants become entirely decomposed jf continuously 
exposed to the atmosphere after death, it is necessary to their permanent 
preservation that they should fall under such coJ1ditions as exclude the 
.atmosphere. Almost the only way in which this can be accomplished 
in a natural manner is by their subaqueous intombment iu the con-
stantly accumulating sedimenfo which are deposited at the bottom of 
all bo'dies of water. In the cases of aquatic animals such intombrnent 
of their remains is a necessary result of the nature of their habitat, but 
the remains of land animals and plants must reach such jntombment 
accidentally if at all. The manner in which remains of laud auimals 
reach the waters, in the sediments of which they become in tombed, is by 
accidentally falling into those waters and sinking there, or into tribu-
tary streams which transport them to the intombing sediments, their 
transportation being sometimes facilitated by buoyant gases which 
accumulate in recently dead bodies. Furthermore, the annual freshets 
which sweep the flood plains of rivers transport to such a sedimentary 
in tom bment remains of the vario-µs animals which at other times safely 
dwell there. Plant remains reach such intombment in similar ways, 
and also by the action of the winds. In the latter class of cases they 
are in tlle. form of leaves. and small fragments of the plants which grew 
in the vicinity of bodies of water. Besides the methods just mentioned 
remains of both animals and plants not unfrequently become intombed 
in the slime and flood accretions of marshes. 
It will be shown on foll~wing pages that the difference in the condi-
t ions under which the various- kinds of fossil remains llave been pre-
served has much significance to the geologist, but it is proper to remark 
here that the more quiet tlle prevailing physical conditions and ti1e less 
the necessity for the transportation of those remains to reach sediment-
a,ry intombmcnt the more likely were they to become fossilized and pre-
served in a favorable condition for study. The conditions presented by 
an open seacoast were specially unfavorable because cf the constant 
triturating action of'tbe waves. It is doubtless mainly for this reason 
that so few remains of land animals and plants are found in marine 
deposits, notwithstanding- the comparatively abundant oppgrtunity that 
such r~mains must have had of being cast into marine waters. 
It is of such aqueous sediments as have just been referred to that the 
stratified formations of the earth are composed, and it is such remains 
of ammals and plants as have just been mentioned that constitute tlie 
fossils which ar<3 found to characterize them. 
The statements which have just been made indicate that some kinds 
of the animals and plants which existed in former geological epochs 
could Hot have become represented by fossil remains in the sedimentary 
formations, because no part of their bodies was fossilizable. They also 
indicate that of those which might have become thus represented the 
representation of some of them is necessarily less complete than is tllat 
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of otliern, l>eeause their fossilizable parts were Jess indestructible in 
Rome cases and t lie eonditions necessary to their fossilization were less 
fa rnrable in others. Furthermore, they show that while the preserva-
tion of the remains of some animals was a 11atural result of the condi-
tions under which they lived, that of the remains of other animals and 
of pla11ts was in all cases the result of accidental or unusual conditions. 
Tlie following brief review of the auhna l and vegetable kingdoms is 
preseuted for the purpose of further applying the geueral statements 
that have just been made to the subject . of this essay and of com-
paring onr presumably obtainable kllowledge of extinct animal and 
vegetable forms with om more definite knowledge of those which now 
exist. The legitimate methods of this comparison have to some extent 
just been indicated and they will be further sllown on subsequent pages. 
In the following remarks it will be necessary also to make some .com-
. parisons of the now living land and aquatic animals, respectively, with 
those which lived in past geological epochs. 
If such a comparison could be made of all living with all extinct 
animals, the proportion of now living laud animals would doubtless be 
shown to be much greater as a whole than it was during past geological 
time, because in the earlier geological periods there wereprobablynoland 
animals in existence, and their proportional numbers have since grad-
ually increased. In discussing certain of the higher classes, however, 
mammals and birds for example, I assume that the proportion of 
extinct aquatic to land denizens was uot ·far from the same that it now 
i~, because the latter animals lived only h1 later geological time, dur-
ing which time their general conditions of life have probably suffered 
comparatively little essential change. 
Vertebrata.-Excluding some of the lowest and also some uoubtful 
or exceptional forms, all verteurates possess either well developed teeth 
o1· a bony skeleton, and much the greater part of them possess both. 
Under favorable conditions tlle fossilization of these animal substances is 
complete. Therefore, lmving fallen under such conditions, almost any 
vertebrate a.nimal which existed in former geological time is likely to have 
lei:: iossil remain . The epidermal structures, such as horns, hoofs, 
feathers, etc., which cover either the whole or portions of the bodies of 
certain vertebrate,, beiug more de tructible than bones and teeth, are 
11ot often pre:-;erved in a, fossil condition except as imprints or casts. 
Thii:-- remark, however, does 11ot apply to the scales of teleost fishes, 
whid1, although epidermal in their character, ·are nearly or quite as 
im1 ~trnctibl ,t. are the bones aud teeth of those animals. 
Al thou 0 ·h the members of the orders Oetacea and Sirenia, and of the 
folllily Phocid:: * of the order Oarnivora, are very numerous, they con-
tilut only a ·mall proportion of the whole class Mammalia, and it is 
tlw.· falllilie, alou everymemb r of which is fully adapted to an aquatic 
!+ Th·. mall fa111il to which the walruses belong should also be included here. 
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life. A consideraqle number of other mammals, such as various car-
n ivores, rodents, etc., are amphibious in tlteir habits, but far the greater 
part of this import.ant class are dwellers upon the land. Therefore, while 
remains of the extinct representatives of the aquatic animals just 
mentioned would naturally have become intombed in the sediments of 
the waters in which they lived, and have there become fossilized, 
remains of representatives of the strictly land mammals could have 
reached a similar intombment only in the indirect manner that has 
already been explained. That is, the intombment of the remains of 
the aquatic mammals was almost a matter of course, while that of the 
remains of all others was the i'esult of the exceptional and accidental 
falling or conveyance of their bodies into the water after death, or of 
their miring and dying in the slime of ponds and marshes. 
The greater part of the remarks which have just been made con-
cerning mammals is applicable to birds, and perhaps in some respect_s 
with even greater force, for it is doubtful if so large a proportion of 
formerly existing birds as of mammals have become represented by 
fossil remains. Only a small proportion of now existing birds habitually 
Jive upon the water, and these, like all others, nest upon the land. The 
remains of at least a portion of those which habitually resort to the 
water are of course likely to become quickly intombed in its sediments, 
while remaiu.s of all strictly land birds must reach such intombment, 
if at all, by indirect or accidental means. Therefore, fossil remai11s 
of aquatic birds are more likely to be discovered in sedimentary rocks . 
than are those of any others, although it is quite probable that the 
terrestrial kinds as greatly prepo11derated over aquatic kinds i;n former 
geological times as they now do. 
W hile all reptiles are air-breathers many of them habitually live in 
the water and iH adjoining swamps and marshes. Many of this class, 
however, are not only confined to the land, bnt some of them abound in 
arid districts. The preservation of reptilian remains is, of course, sub-
ject to conditions similar to those under which mammalian and avian 
r emains are preserved, and it, is therefore evident that while remains of 
aquatic and palustral reptiles· may readily find sedimentary or slimy 
intombment those of strictly land reptiles are less likely to become thus 
preserved. Ith, doubtless in part for this reason that fossil remains of 
representatives of now living upland reptiles are so rare as compared 
with those of representatives of other living forms. It, is true that a large 
proportion of the great extinct subclass of Dinosauria were vegetable 
feeders, as is shown by their skeletal structure and especjally by the 
character of their teeth, but most of those whose remains have been 
discovered were probably of lowland or palustral rather than of upland 
habitat. Their remains were therefore more likely to have undergone 
intombment th!.m were those of the upland reptiles which may have been 
contemporary with them. That is, besides .the usual methods in the 
case of land animals, their reruains were liable to intombment by miring 
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in. the slime of marshes and shallow waters or by receiving a covering 
of such sediments as river floods usually carry. 
A few of the living Batrachia pass their whole lives in the water, but 
the greater proportion of tllem are, in their adult state, air-breathing 
palustral animals. A smaller proportion of them live upon dry laud, 
but these, like all the others, have aqueous respiration during their 
larval conditio11. Besides this, as a rule, those which are strictly laud 
animals in their adult state seek the water at the breediug season. 
Therefore, a larger proportion of batrachian :remaius are likely to find 
palustral, tlian other sedimentary, intombrnent. The living Batrachia 
· do not constitute sq conspicuous a class as do the otlier vertebrates, 
and fossil batrachian remains are also comparatively rare, but among 
the reasons for this rarity is doubtless the fact that few of the class 
inhabit the larger bodies of water, such as those in which the more im-
portant formations were deposited. 
Because all fishes ar·e of aquatic habitat the intombmeut of their 
remains in the sediments of the waters in which they lived is more a 
matter of course than it is in the case of any of the other vertebrates. 
It is true, however, that fossil fish remains are, as a rule, less abundant 
in the sedimentary formations than might be expected in view of the 
comparative abundance of :fishes in now existing waters. This is diffi-
cult to explain, even ifit were now necessary to do so, but it is perhaps 
due in part to the entire destruction of their bodies in many cases by 
predatory enemies, in part to the large proportion of animal matter in 
their bones, and in part to other destructive causes acting upon the 
usually but not always fragile ichthyic skeleton. The absence of a 
true bkeletou in many fishes ought also to l>e taken into consideration 
in this connection, extinct fishes of this kind being represented only, or 
mainly, by teeth arid spines . 
.Niollusca,.-The bard parts of mollusks, those which are preservable 
by sedimentary intombment, consist mainly of lime carbonate with a 
smaller proportion of a11imal matter than the hard parts of vertebrates 
contain. They are sometimes internal; but these, strictly speaking, are 
not keletal in the sen that the bone8 of vertebrates are so. Usually 
they form a protective shell which envelope the whole, or the greater 
part, of the animal. Much the greater proportion of the members of 
thi bran ·h of the animal kingdom have aqueous respiration, and these 
con, eqneutly live only in the water. T1he others are air-breathers and 
liv itl.Jer upon tlie laud or at the water's edge. Many species anq 
g u ra and som ·whol familie of both aquatic and land mollus4:s have 
no Jiar 1 part and thefr bodies are therefore im:rq.ediateJy and com, 
1 I tel d ·ompo.'<>d after deatl1, leaving 110 trace of tb~ir former exist-
u · . Tl1 , hard part, of aquatio mollu ks find speedy in torn bment 
h , ,' 1 dim nt · at he bottom of the water in which they lived, wbile 
mollq k · ~re liable to complete atmospheric decompost, 
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tio11, or if t lrn~ iHtombed they must reach those sedimeut8 in the acci-
dental manner which has been described on precedi11g pages. 
It is reasonable to assume that at least as grel:Lt a proportion of ex-
ti11d, a,s of living mollusks were destitute of protective shells, and 
tlrnt a~ great a proportion were provided with only i11ter11al or other 
im perfect Hhelly parts. This having- been the case it is plain that a 
large part of formerly existing- mollnslrn can have 110 representation 
arnoug- fossil remains, a,nd that ,1, large proportion of the others nmst 
ha ,·e failed of 8uch representation. Sti11, rnoUusks as a class are so 
generally provided with a complete shelly protection for their bodies 
that these objects are among the most abundant and valuable fossil 
remains of which the geologist makes use in his investigations. Their 
valne is enhanced above that of the remains of any other class as a 
wbole by the fact that so large proportion of them were denizens of 
the waters in which were deposited the sedimentary formations which 
are now characterized by them. 
Anniiloida.-The existence in former geological time of others of the 
Annuloida than those which constitute the c1at-s .Echinodermata lla8 
never been satisfactorily proved by the discovery of their fo:-,8il remains, 
but there seems to be no reason for doubt that some such animals really 
existed during at least a portion of that time. If such ·were the case 
their failure to be represented by fossil remains was doubtless due to 
the absence or imperfection o~ hard or fossilizable portion8 of their 
bodie8. On the contrary, only a few of all the living Echinodermata are 
destitute of protective hard parts, w.hich generally consist of a nearly 
or quite complete calcareous spinous test that under favorable condi-
tions preserves the form of the animal after death. lVIost of them are pro-
vi,led with certain small internal hard parts, but no true skeletal frame. 
Tlie abundance of discovered fossil remains of Echinodermata show 
that the plan of their anatomical structure was essentially the same as 
that of their living representatives. The living .Echinodermata are 
dwellers in marine waters, and it is presumable that the class has 
always been_ confined to a marine habitat. In former geological ages 
their representatives were abundant and varied, as is shown by their 
often abundant calcareous remains which are found in many formations, 
where they readily became intombed when those formations were in the 
condition of sediments in the waters in which those Ecbinoclerma,ta 
lived. 
Annitlosct,.-Of the five classes constituting- the Aunulosa remains of 
the Crustacea are more likely than those of the others to be preserved-
by sedimentary in torn bmen t, because all the members of this efass are 
provided with a more or less firm ehitinous or calcareous covering for 
their bodies, and because with few and comparatively inconspicuous 
exceptions they are all of aqueous respiration a11d aquatic habitat. 
Being of aquatic habitat the Orust~1,9ea of former geolog·ical pertods ~re 
.JI Mis: 114
1 
:pt. 2--17 . . 
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likely to have become quite completely rP,presented by fossil rem in 
because their crustaceous coverings would have found ready intomb-
ment in the sediments of the waters in which they lived. It i · never-
. theless true that while crustacean remains are by no means rare iu 
paleozoic• strata, in mesozoic and later formations remains of this cla. 
have rarely or never been found abundant, and often they do not appear 
amo·ng fossil.faunas, the members of which would seem to have been 
their natural associates. This is all the more noteworthy because of 
the frequent molting of the mature shell by these animals, each indi-
vidual of which would thus produce many fossilizable counterpart of 
itself. 
The Myriapoda, Arachnida, and Insecta are so generally dwellers 
upon the land, that, as a rule, their remains can reach sedimentary 
intombment only by .such accidental means as have been mentioned in 
preceding paragraphs when referring to other land animals. 'rhe pres-
ervation of such remains of these Annulosa, however, as may undergo 
sedimentary intombment is favored by the fact that they are generally 
provided with a covering of chitine, a substance which resists decom-
position more effectually than do most other hard parts of animals, not 
excepting bones, teeth, and calcareous shells. 
These three classes, especially the Iusecta, are now represented lJy 
myriads of mostl~ minute animals presenting the greatest diversity of 
form and of habits of life. It cannot be doubtefl that at least the 
Insecta were abundantly represented among the faunas of former geo-
logical periods, althoug·h fossil remains of them are comparatively rare. 
This rarity is doubtless due to the fact already indicated that their 
remains could have reached sedimentary intombment only by acciden-
tal means, and also in part to the fragile character of the chitinous cov-
ering of a large proportion of them. In short, it seems necessary to 
conclude that comparatively little can ever be known concerning the 
probably great abundance of Insect, Arachnid, and Myriapoda! life of 
former geological time. 
Only the aquatic Annelida need be considered in this connection, 
because no satisfactory remains of extinct representatives of the others 
are likely to be found among any of the fossil faunas: Even the aquatic 
Annelida are of les importance as regards the subject of this e ·,·ay 
than are mo t of the other classes of animals, because, with the ex-
ception of the Tubicola, few of them possess such hard parts a 
in ~tru tively r pre eut their different forms after the death of the ani-
mal. It i rue that. ome of these are provided with a more or le. s 
d licate chi inou covering which sometime approximately preserve 
h form of th animal after the decomposition of the soft part. , and 
, ·ome f them al o po e minute teeth. Trace ' of forms ~imilar to 
h .' ar om time di cov red in tratified rock , as are also such 
minut te th a: c mpare with tho ·e of. ome living anuelid8. 
he living Tubic la how ver ecrete an external hell, usually cal• 
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careous and much like that of the Gasteropoda, and such shells as these 
in considerable variety are found among fossil faunas. Many aquatic 
annelids burrow in the mud or sand at the bottom of the water in which 
t hey live, and similar burrows are not unfrequently found in .sediment-
ary strata, which were doubtless made by extinct annelid species. 
Gcelenterata.-The Cmlenterata consist of somewhat numerous orders 
and families, all of which are aquatic animals and all except a few in-
conspicuous forms are denizens of saline waters. Therefore if all the 
living members of this branch of the animal kingdom were possessed 
of such hard parts as would resist decomposition after death, we would 
be justified not only in inferring that the bodies of their extinct repre-
sentatives were similar in structure, but in assuming that all of them 
have been more or less completely represented by fossil remains. A 
large part of the living Cmlenterata, however, are entirely destitute of 
even t he· most delicate hard parts, while others secrete a more or less 
massive calcareous or corneous skeleton, or sometimes an external 
tube, such as the well-knowu corals, sea fans, etc. It is therefore 
necessary to infer that while a very large proportion of the Cmlen-
terata which have existed during past geological time secreted coral-
line skeletons and tubes in infinite variety, another large proportion 
have left no material proof of their existence. It is true that casts 
and impressions in fine sedimentary strata of certain extinct forms of 
jelly fishes have been discovered;* but this is a rare .and remarkable 
exception tp the rule just referred to, the purport of which is that none 
of the extinct animals whose bodies consisted only of · soft parts could 
have left any satisfactory evidence of their existence. Fossil corals 
are often so well preserved that. they may be as completely studied as 
the now living forms, but still much of the structure of the extinct 
polyps must forever,remain unknown. 
Protozoa.-All the Protozoa to which reference need be made in this 
connection are of aquatic habitat, most of them living in marine waters. 
These are the Foraminifera, Radiolaria, and Spongida, and only these 
secrete such hard parts · as resist decomposition. Their hard parts 
are sometimes in the form of minute complex calcareous or siliceous 
shells, sometimes of calcareous or siliceous masses, and they sometimes 
consist of the well-known substance which constitutes sponges. 
Much of protozoan life has no known connection with such hard parts 
as havejust been mentioned, and it is presumable that the proportion of 
protozoan forms which secrete no hard parts was similar in past geolog-
ical epochs to that which now obtains. If so, there must have been a11 
abundant representation of such life in the past of which no trace has 
been left. 
Plants.-The natural method by which plant.5 or portions of them 
may be preserved from dec~y, and the conditions that during the geo-
"See remarks on conditions of fossilization at the end of this essay, 
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ogical epochs have been necessary to their fossilization, liave already 
been referred to, but it is desirable to consider to what extent remain 
of extinct :floras may have been so preserved and fossilized. 
The true aquatic plants or algre, except those belonging to the family 
Coralliuacem, are usually so succulent that they decompose almost as 
quickly as do the soft parts of animals, and they are therefore repre-
sented in sediments only as casts or impressions. Although the diatoms 
are ·represented by abundant remains in both marine and non.marine 
waters, comparatively little use has been made of thein in the systematic 
study of fossil remains. 
With few and comparatively unimportant exceptiollR it is only such 
plauts as grow upon marshes whicll are subject to periodical overflow 
and sedimentary accretion, and such portions of others as may be cast 
into adjacent waters by the winds or carried into them by river.freshets, 
that are · 1ikely to undergo such sedimentary intombment as would 
insure their preservation in a condition for satisfactory study. No up-
land plants, except portions of those which grow in the neighborhood 
of bodies of water, are likely to become so in.tombed, and herbaceous 
plants, most of which wither and remain attached to their roots, as 
well as the foliage of evergreen trees, are also not likely to be cast into 
the water together with autumn leaves of deciduous trees. Again, the 
fruits of deciduous trees, being usually more compact than their leaves, 
are not likely to be transported by winds to a sedimentary burial. 
It is therefore apparent that the representation by fossil remains of 
every formerly existing :flora is necessarily very incomplete, not .only 
because of the accidental character of even the most favorable condi-
tions for their preservation, but because a large, and apparently the 
larger, part of every flora existed under conditions which rendered the 
preservation of any portions ofit impossible. Furthei~more, the process 
of intombment; as well as of being detached and conveyed to it, neces-
sarily re.ducecl every plant so preserved to a fragmentary conditiou, 
and breaking up the rock· in which they are now found they are una-
voidably still further injured and often destroyed by even the moHt 
careful collector. 
The incompletenc ,.. of representaition of extinct animals and plants 
by fo sil remain!-i when they are ronsidered with reference to the entire 
bodies of livin°· animals a.nd plants JmR already been rt"ferred to. It 
ha,· al o been bown that a la1·ge proportion of the animals which lived 
in th variou 0 · ologiral epoch: could have left no recognizable trace 
of th ir cxi. t ~n e becarn.;e of tl1e perishable Hatnre of all parts of tlieir 
hodi .-. From h" e and other fact which l1ave been stated the couclu-
.·ion i · 11 c ·ar that a very large proportion of tho e xtinct animals 
and pla11t · whfoh po,, , d fo ilizable part have never been repre-
., nt d b,v fo il r main, becau thoH part , 11ot li~wing fallen under 
·011<liti 11.' fayorabl t th ir pr ,'<'1-Yation, have he n a· completely 
, e mp >Re<l and l r ycd a, • h~vr t11e oft parp. · nf the , ame bodi~s, 
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Besides the facts already j ndicated the following liave 1:ipe.cial :::;ignifi-
cance in this connection. All fossil reil..lains are more or less imperfect 
as such because of the destructive natural conditions to which they" 
inevitably have been subjected, and the firm c~nsolidation of most of 
the rocks containing them has rendered impossible tlie recovery of the 
greater part of those which have i·eally b.een preserved. The successive 
displacements which have taken place in the crust of the earth have so 
ex.pm,ed the sedimentary formations to erosion that during the succes• 
si rn epochs large portions of all of them have been destroyed, together 
wm1 their fossil contents, thus reducing the paleontologicaJ record to 
that extent. Other large portions of· those formations have been so 
completely covered by succeeding deposits, by debris resulting from 
their erosion, and by the _waters of present lakes and seas that they are 
inaccessible for study, and the available paleontological record has been 
thereby still further reduced. 
An additional reduction has doubtless been accomplished by meta-
morphism-that is, in view of many important facts, both physical and 
bjological, it is not unreasonable to conclude that the various series of 
pre-Cambrian stratified formations which are found in different parts of 
tlrn world were once fossiliferous, and that the fossils they then con-
tained have been destroyed as such. by the metanwrphic action which 
changed the mineral character of the strata. 
Jf fossils were to be treated only as mere tokens of the respective 
formations in which they are found, their biological classification would 
be a matter of little consequence, but their broad · significance ju his-
torical geo_logy as well as .in systematic biology renders it necessary that 
they should be classified as nearly as possible in the same manner that 
1 i ving animals and plants are classified. Considering the imperfection 
of all fossil remains, the question arises, Can they be classified upon.the 
same general plans and by the same systematic methods that are used 
for living animals and plauts, The answer is mainly in the affirmative, 
because structural characteristics are possessed by the fossilizable parts 
of animals and plants which are cognate, coincident, and of a similar 
classificatory character with those of the unfossiliza,ble parts, although 
the latter, being more complete and convenient, are mainly relied upon 
in t,he classification of living- forms. 
As regards tbe classification of animal fossil remains, precisely the 
same system is available that is used for living animals, the former 
classification being in fact only an extension of the latter. In the 
former case, however, the methods .and details depend more fully than 
in the latter upon the well established principles of comparative anat-
omy, because the direct and complete anatomical study of fossil animals 
is for obvious reasons impracticable. Indeed, it is upon comparative 
anatomy that most of the real · scientific value of fossils depends and 
without its aid they would always remain little more than mere c~rios-
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ities or arbitrary tokeu1; of the fonna,tious, in which they are found. 
With the aid of comparative anatomy and systematic taxonomy the.-e 
fossils, notwith::;tandiug their imperfection aud fan11al incompletenes,·, 
become not only indispe11sable in geological investigations, but real rep-
resentatives of the grand ~mccession of animal life that bas existed up9n 
the earth . 
. In the case of fossil Vertebrata it is the skeleton and teeth almost 
alone that are used in cla,ssification, but so distinct1y were the classifi-
catory characteristics of those animals impressed upon the hard parb, 
of their bodies that the nearly or quite complete structure of the whole 
animal may legitimately be inferred from them. Furthermore, these 
characteristics are so distinctly impressed upon the teeth and upon cer-
tain essential parts of the skeleton that legitimate classification of 
extinct forms can often be established upon no more than a few scat-
tered teeth or fragmentary portions of the skeleton. 
The extinct Mollusca, as bas alrea<ly been shown, are represented by · 
their fossil shells, and these are classified precisely as are the shells of 
living members of that class.* Moreover, the classification of the fossil 
molluscan forms accords more completely with that of the living than is 
the case with the Vertebrata because living- mollusks a.re largely classi-
fied by their shells alone,· even when the soft parts of the animal are 
available. · 
· As in the case of the Mollusca the fossil Echinodermata are classified 
in the same manner and by the same means as ·are the living forms, 
because the classification of the latter is based mainly upon those which 
\n the extinct forms become fossiiized. · 
The method of classification of all the fossil Annulosa is essentially 
the same as that which is used for the living forms, the difference, if 
any, being mainly due to the usual incompleteness of the fossil speci-
mens. In such cases, as well as in those of the greater part of other 
fos il remains, more attention is given to certain characteristics of the 
hard part than i. found necessary when the whole animal is availab1e 
for study. 
While the cla sification of those living Orelenterata which have no 
hard part i nece, ·sarily ba, ed wholly upon the tructure of their soft 
bodie , that of tho.:e living· form which possess skeletal or protective 
part i lar 0·ely ba, eel upon them. In tliis latter respect the extinct 
Crelenterata are la,, ified in the ame manner as are their living rep-
re ntativ n~mely, by m an of their coralline bard parts. . 
:Be ·au e the oft bodie of the living Protozoa are so nearly struc-
tur le.- that hey can no furni ha sati factory basis for cla, sifi.cation 
i i.-_ n aril ba d upon the structure and character of the hard 
, rt in h · f th e which e rete them. Therefore the classifica-
Pla.b rat cla ifi ation of the fos il cephalopod b means of their septal 
fl xur . may l e ta.ken a an xc ption to this statement. 
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tion of the fossil Protozoa has precisely the same basis as has that of 
the living forms. · 
Tl1e classification of fossil r,lants is; in a general way, siniilar to that 
of Jiving plants, and so far as tbe Tecognition of the great classes and 
subclasses is concerned it is the same-'-that is, each of these higher 
divisions of t he vegetable Jringdom is recognizable among' fossil-plant 
remains by its peculiar histological structure and the characteristic 
plan of its foliage vena,tion; but the method of discrimination of species 
and genera of fossil plants is. wholly different from that which is em-
ployed in the study of living plants, the latter method being impractica-
ble. because of the imperfection .of the fossil material. In the case of 
living plants the detailed structure. of the flower and Jruit together 
with the general structure of the whole plant forms tbe basis of classi-
fication. In the case of fossil plants, however, clas1:..;ification is based 
almost wholly upon foliage, the main reliance for the discrimination of 
species being upon the venation of leaves the imprints of which are 
found upon , the riven surfaces of stratified rocks, while their form or 
marginal outline is the principal reliance for the discrimination of 
genera. Other data are sometimes used for classification, such as the 
general form of the plant so far as it may be determinable, the micro-
scopic woody structure, etc.; but these are rarely availahle and are 
generally less satisfactory than are those which are furnished by foliage. 
In presenting the foregoing statements concerning the character of 
fossil remains I have taken occasion to indicate their high biological 
value not only when considered as fossils, but even in comparison with 
living forms as a standard, especially when studies and comparisons of 
them are made with reference to the principles of comparative anatomy; 
and I have also asserted ·their paramount value in geological investiga-
tions. Still, I have riot hesitated to call attention to their imperfection 
and their fauna! and floral incompleteness-that is, I have thought it 
necessary to indicate how incompletely any of tbe faunas and floras 
which have formerly existed·upon the earth are, or can be, represented · 
by them, and also how imperfect, even as fossils, are a majority of the . 
specimens which reach the g·eologist's hands. My object in doing this 
is to show that the boundaries of possible knowledge with reference to 
the life which has formerly existed upon the earth lie within the limit 
which some authors have seemed· disposed to assign to it, and in the 
same connection I have called attention to certain other facts whch in-
dicate that at least portions of the knowledge which is legitimately at-
tainable may be overestimated or misapplied. 
This treatment of the subject would be unfair if it were not accom-
panied by statements of facts and principles showing the pa ·amount 
importance of fossil remains in the prosecution of geological investi-
gation. Such a showing will be made in the following essays, and in the 
same connection the true value and teaching of fossils will also be dis-
cu ·secl. · · . 
2G4 
'J.:he :following ex-1Jlauation of tlie <lifferc11t <·oucli tiorn, jn whi<·h fo.·.·il 
remain: are found will supplement the preceding <lisrnssi011: aTlll ad<l 
to the cleseription of their character which ha,:; already been given. 
There are seven different natural conditions in which fossil remain. 
are recognizable, three of whi<-h rela,te to substance, three to form, and 
one to both. To those relating to substance I have applied the term 
permineralization, histometabasis, and carbonization; to those relating 
to form, the terms molds, imprints, and casts; and to the one relating 
to both form and substance, the term pseudomorphi~m. 
The term permineralization applies to that condWon of fossil remain 
of animals which differs least from their original condition as parts of 
living animals, such, for example, as bones of vertebrates, shells of 
mollusks, tests of crustaceans, etc. It js h1 this condition that the 
greater part of all fossH remains are found. In tlieir original condition 
they were all composed of both mineral and animal matter. Mineral 
matter greatly preponderated in all of them, but the proportions differed 
much in the case of different bra.nches of the animal kingdom. For 
example, the proportion of animal matter is · much greater in bones, 
even in their most solid portions, than in shells of mollusks or tests of 
most crustacean:-;. In all cases, however, the proportion of mineral mat. 
ter was sufficient to perfectly1)reserve the original form of each specimen 
during the process of fossilizatiou. Their only material change in tlli 
proce s was the remoYal by decomposition of the animal matter and 
its replacement by mineral matter, the latter having been added as a 
precipitate from its solution in the water:s in which the fossilization 
took place. This having been continued until all the minute inter-
stice originally occupied by the animal matter were filled, the fossils 
became wholly mineralized and as indestructible as are other minerals 
of like composition. Indestructibility of these fully mineralized fos-
Hils, however, is not in all ca. es ab olute, as will appear by remarks in 
following paragraphs. 
The term hi. tometaba i8* is applied to that condition of fossilization 
in whieh an entire exchange of the original sub -tanee for another has 
o ·curred in , uch a, manner a to retain or reproduce the minute and 
eYen the rnicro,•copic texture of the original. It is especially applicable 
to , ilicified ·wood. In u ·h ca es of fossilization the exchange ha· 
b n made by de, tructivc decomposition, molecule by molecule, of the 
wo ly ti~ ·ne ' and their immediate repl_acement by precipitatecl mole-
ul . f the :ilex h ld in solution in the water in which the wood was 
imm r ' d. y thi r markable proce · not only the original cell struc-
tur of variou · kind · of wood but the characteri tic cell markings of 
•a h kin<l ar oft n found to have been so perfectly pre. erved iu the 
. lid< gat -Jik , ma. that it may be as ·ompletely tudied as if the 
tak u from living tree ·. 
1, htym.: ,rrrf,r, tis ue; µe,fi.{:J ,1atr, ex ·hange. 
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Psew.l01uJn1,hi1:,1n of.' fossih; it; so nearly like that of mineral crystals 
that this term is equally applicable to both. It consists in the replace-
ment of the original substance of the fossil by a, crystallizable or crys-
tallized mineral, such, for example, as calcite, pyrite, quartz in the form 
of chalcedony, etc., the original form of the fossil being perfectly retained. 
It is evident that at least a part of the crystallized pseudomorphs 
were formed by the precipitation of the component mineral from its 
solution within such cavities as are described as molds in another 
paragraph. In such cases they differ from casts as described on the 
next page only in being crystallized, but crystallization is one of the dis-
tinguishing characteristics of pseudomorphs. Iu many cases pseu-
dom!>rphs were evidently formed by molecular replacement. A.11 those 
chalcedonic pseudomorphs of shells which sometimes occur in lime-
stone, and from \vhich they often may bP- freed in a complete condition 
by acids, have doubtless been produced by molecular replacement. 
The term carbonization is applied in tliis connection orily or mainly 
to such masses of vegetal remains as coal, lignite, and peat. While 
such remains are of great economic value and often of great importance 
in structural geology, they are of little paleontological importancei be-
cause the organic structure of the plants from which they were de-
rived has been so completely obliter~ted as to ren~er them useless for 
such a purpose. Occasionally, however, fruits and other separate 
parts of plants ai·e found to have acquired . a carbonized condition in 
which their botanical character may be approximately determined. 
Molds are cavities in sedimentary rocks ,~hich were originally occu-
pied by fossils, the latter having been subsequently removed by the 
percolation of water contaiuing a solvent of the fossils but not of the 
rock. · Such solvents, while completely removing certain kinds of fos-
sils sometimes left others unaffected, and sometimes they acted un-
equally upon fossils of essentially the same chemical composition. For 
example, the shells of the Ostreidre almost al ways have resisted such 
solvents more than have most ·other shells. The original surface features 
and markings of fossils are often minutely preserved in molds, but 
they are frequently obscured in different ways; for example, by com-
pression of the mold after it was formed, or by its having receiyed a .. · 
drusy lining. · 
Imprints do not differ materially in character from molds, the former 
term being usually applied to impressions left in the rock by thin. sub-
stances like leavei;l of plants, wings of insects; etc., after their removal 
by decomposjtion. Sometimes, however, the molds of shells and other 
fossils have been reduced to the character of imprints by the extreme 
pressure to which the strata containing them have been suQjected. The 
details of imprints have often been obscured by pressure, as in the case 
of molds, but they are often preserved with the greatest degree of 
minuteness. · 
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Uasts are counterparts of fossils, having been produced by the filling 
of molds with a substance other than that of the original fossil. It 
may have been by the injection, caused by pressure or otherwise, of 
substance derived from the matrix or inclosing rock, or by the precipi-
tation of substances brought into the cavity suspended in percolating 
water. If iJ1. the latter case the cast is composed of a crystallized 
mineral, the term pseu<l.omorph is applied to it, as already stated. 
Natural stony casts of the interior of shells and other.fossils are often 
found within the molds which were formed by the solution and re-
moval of the fossil itself, and they are also often found :filling permineral-
ized shells. The student of fossils often :finds it desirable to take ar-
tificial casts of natural molds, especially in case he can obtain no other 
representation of the species he desires to study. By such a cast the 
original form and surface features are often reproduced with the great-
est accuracy. 
In the foregoing paragraphs are described the principal conditions 
in which fossils occur or by which they are represented, but one occa-
sionally finds specimens which indicate certain conditions that are not 
fully recognized in the foregoing descriptions. 
These cases, however, are less iIIlportant than are those which have 
been considered, and they need not be further mentioned, but it is 
desirable to refer to certain conditions under which the soft parts of 
animals have sometimes been represented by impressions in sedimentary 
rock. ·, or ·under which they have been preserved from ordinary decay 
for an unusual length of time. 
The fact was referred to on page 252, that although the soft parts of 
animals could never have become really fossilized, cases have occurred 
of the preservation in fine sediments of their form aml even parts of 
their structure, in the condition of imprints or casts. A most remark-
able and exceptional ca e of this kind is that . of the j elly-:fishes of the 
Jurassic slates of Solenhofen, where, in the fine sediments of which the 
slate were originally composed, not only their shape but the essential 
part of their structure are preserved. Impr ssious, presumably of 
imilar animal , have been found in older rock , bnt these are less per-
fect tqan the Solenhofen specimen .. 
Fo silization or petrefaction of human bodies is often popularly re-
ported to have oc urred, but the e are only cases of the change of the 
adipose an 1 mu cular ti ue.· of the body to the wax-like sub tance 
adipo er which proce · only delay.· but does not prevent final and 
complete de ompo ition. Thi change frequently occurs in other ani-
mal b di , that have b com buried in wet or con "tantly damp earth, 
and packa e of pork recovered from old river wrecks have often been 
found to ha e undergone th ame change. 
Every pe •im n of fo iliz d man i really only a keleton, but the 
w nd rful ca e of pre erva ion of the human form in the partially 
h rd n l ol ani a h of Pomp ii ar worthy of mention in thi con-
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uection as illustrating more than one of the facts that have been stat.ed 
in the foregoing paragraphs. While excavating ·the buried city the 
workmen came upon molds of the bodies of persons who were suffo-
cated by, and buried beneath, the shower of ashes from Vesuvius. 
The body, even including the bones, long ago decomposed and was 
removed by the percolation of water which fell from the clouds. Casts 
of these molds, when discovered, were made by pouring them full of 
plaster, and when the comparatively soft inclosing matrix was removed 
an exact counterpart of the body was disclosed just as it fell in death 
well nigh two thousand years ago. 
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II. SEDIMENTARY FORMATIONS, THEIR CHARACTER AND LUII'L\.TIOX. 
It is appareut from statements made in the preceding essay that, a, 
a rule, to which there are HO geologically important exceptions, frn:;sil: 
have been preserved only in those accumulations of aqueous sediments 
which are now known as the sedimenta.ry or stratified rocks of the 
earth, and that it is therefore these rocks only which furnish biological 
uata for geological investigation. Furthermore, it is upon the general 
classification of these rocks, based upon both their physical and bio-
logical characteristics, that the whole system of bistorica] geology 
depends, and it is their fossil contents that furnish the most efficient 
aid in the study of structural geology. The following essay will be 
devoted to discussions of these subjects, and it is therefore desirable 
first to present some remarks upon the stratified rocks with reference 
to the origin and limitation of the formations into which they are natu-
rally divided. These remarks will necessarily include both the physi-
cal and paleontological definition of formationR, and a reference to 
their use as units of stratigraphic classification. 
There has been much difference of custom among geologists as re-
gards the use of the term formation, some· applying it to the s~allest 
assemblages of strata which possess common characteristics, while 
others designate by the same term those series of formations to which 
the term system has been generally applied. That is, some apply 
the term formation to local or limited developments of strata, while 
others apply it to such systems as the Devonian, _Carboniferous, Cre-
taceous, etc. This term has generally been confined to the stratified 
rocks, but by a fe·w authors it has been applied to the eruptive, and 
also to the great crystal1ine rock masses. In these essays, however, 
the use of the term formation is not only confined to the stratified rocks, 
but jt is restricted to those assemblages of strata which have common 
di ·tinguishing characteristics, whether they have little or great geo-
graphical extent, or whether tl1ey aggregate a fow fort or thousands of 
feet in thickne · . ':Phat is, the use of the term fa herein confined to 
those as ·emblages of :-;tratified rocks of edimentary· origin* to which 
many aut110r, have applied the term group, and ot.Lers the term ter-
J'aine. 
formation of thiH kind con i ts of an as emblage of strata wbicb 
b ar vidence of having been deposited by continuous sedimentation 
fo a broad body of water, the ,' edimenfa in different formationH and 
·Tot Yoid frequent repetition, th terms se<limeutary formation and tratified for-
ma ion ar u d illterchangeahly wh n applied to formations as define<l in this say. 
Th~ term. , diment:iry rock , stratified rocks, and fossiliferou. rocks are also used 
int rch ngeably, but with :i somewhat more general meaning than is intended by 
th tw former t rm.' , 
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sometimes in different parts of the same formation having varied in 
condition from that of impalpable fineness ·to that of sand and gravel. 
They are composed of calcai·eons, argillaceous, or siliceous materials 
wliich in process of time have become more or less completely hardened 
rnto rock and which in their separate condition are Jimestones, sand-
stones, arnl shales, respectively. These materials may, and often do, 
occur thus separately, not only in different formations, l>nt in different 
parts of the same formation. Be1:iides this, the different materials are 
often mechanically commingled, producing rockl:l of a mixed character; 
and sometimes tlie character of all kinds of stratified rocks is found to· 
have been materially changed by metamorphism. 
Formations differ greatly in thickness because the rate of accumu-
lation of sedimeHts was necessarily very variable and because thefr 
upper a11d lower lirnita.tio11 was coincident with, and dne to, accidental 
chauges of physical eonditi011s which .occurred at irreg:ular intervals of 
time. That is, their limitation was caused by 1:iuch movements of the 
earth's crust, including both Janel and sea bottom, as produced a more 
or less complete interruption of sedimentation, or change in the char-
acter of the same, and consequently a more or less complete extinction, 
or geographical transference, of the life that existed in the water in 
which the sediments were deposited. This is an almost invariable rule, 
but in rare cases the faunal and physical delimitations were not fully 
coincident. In such cases an abrupt faunal change bas occurred within 
the vertical range, or at the upper limit, of a formation where sedimen-
tation seems to have been unbroken between it and the next succeed-
ing one. Such cases plainly resulted from a change in the character of 
the water as a fauna! habitat, which was not accompanied by a corre-
sponding arrest of, or even by a material change in , the character of 
the sedimentation.* 
Formations may sometimes · be continuously traced by the eye for 
considerable distances, especially if the debris of erosion has been well 
removed by denudation. In such cases no question can be raised as to 
their :identity. Sometimes also a formation may be satisfactorily rec-
ognized at sep'arate but not distant localities by means of its litholog-_ 
ical characteristics alone when actual continuity is obscured or hidden 
from view by succeeding formations or other overlying material. In 
their greater geographical extension, however, formations undergo such 
changes of lithological character, and they often so closely simulate 
some one or more associated formations, that their lithological ident.ifi-
cation is uncertaiu or impracticable. Therefore, with the minor excep-
tions mentioned, the only known means by which a formation may be 
certainly identified at any other than its originally discovered locality 
is that which is afforded by its contained fossil remains. 
"Reference is here ma,de particularly to conditions that are observable amono- the 
Pvper CretaC!)OUS fqrmatioµs Qfthe iiderio1· portion of North AUlCfica., ;:, 
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Because of the frequent displacements of portious of the earth crust 
which have occurred during geological time, and also because of the 
resulting great erosion of- the materials of which formations are com-
posed, none of them now exists in its original entirety, but it is desirable 
to consider theri.1 with reference to their origin ais well as to their pres-
ent condition, the better to understand their character. 
Every formation originally, consisted of sediments, which, within a 
portion of geological time of limited but uncertain duration, were de. 
posited in any broad body of water, whether inland or marine, during 
all of which time both the body of water and the surrounding or ad-
jacent land remained comparatively unaffected by displacements of the 
earth's crust or by any other adverse physical changes. Under fa,yor-
able conditions every such body of water was the congenial-habitat of 
aquatic animals; remains of which became fossilized in the constantly 
accumulating sediments. These animals constituted more or less dis-
. tinct faunas, the geographical range of each of which was, in the case 
of inland waters, throughout the whole area occupied by each, and in. 
the case of oceanic waters, throughout each of such large portions as 
were circumscribed by natural intramarine limits to fauna! distribu-
tion, these limits having been in a general way barriers between 
faunal areas, although they were never sharply defined and were 
nsually indefinite. 
Within these m01~e or less indefinite intramarine barriers the various 
forms of aquatic life constituted a separately recognizable fauna, and 
the sedimentary deposits became a :::ieparately recognizable formation. 
Still, those barriers are properly designated as indefinite becat~se it is 
evident that the sedimentary deposits of any one of those ancient 
oceanic areas always blended to a greater or less degree with those of 
adjacent areas, and that certain members of every fauna ranged into 
adjacent faunal areas, just as certain species of every living marine 
fauna have a much wider geographical range than have most of their 
associates. 
Much the greater part of the sedimentary formations of the earth 
were deposited in marine waters, as is shown by tb.e character of 
their contained fossils, and mo t of those waters were then, as now, of 
oceanic extent. The character of the contained fossils of a compara-
tively small but important part of the sedimentary formations, how-
ever, show that they were deposited in inland bodies of water, some of 
which were fresh and some brackish. Some of those inland bodies of 
water were comparatively small, but others were of such extent that 
their deposits rival marine formations in that respect. 
Ev ry formation re ulting from deposit in inland waters hav-
ing had practically the ·ame geographical extent as the body of water 
in which it wa depo ited, the original boundary of the whole forma-
tion wa coincident with the hore line, but this can not be assumed 
wi h regard to the foriµation which were deposited in waters of 
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oceanic extent. These, like existing marine waters, notwithstanding 
their extensive continental and island shore lines, .which became iu 
part original limits to formations, had world-wide continuity, but it 
is evident to every geologist that the mo~t extensive of the marine 
formations in their separate physical and biological identity have 
rarely exceeded a few hundred miles in extent, and they are often 
much less. The variable physical limits to the areas of sedimentation 
within which were produced the separately recognizable formations 
wer~ coincident with the indefinite intra-marine fannal barriers just 
mentioned, and all marine formations more or less completely merged 
both their physical and faunal identity il)to that of those which were de-
posited in adjacent waters. It is to be inferred that climatic influences, 
or rather those of temperature, had much to do with fauual limitation, 
but temperature was doubtless in large :t_)art .equalized by the currents 
which conveyed the sediments that produced the formations. 
The geographical definition of marine sedimentary and faunal areas, 
and consequently that of the resulting formations, was mainly or wholly 
due to the various and shifting conditions of land and sea bottom, 
which in different parts of the world and during successive geological 
epochs modified or changed the distribution of sediments within the 
great areas into which the oceanic waters were thus divided, and it was 
generally accomplished without affecting the aqueous contiu-aity 
between them. In a large proportion of cases these shifthig conditions 
did not affect the continuity of those waters, and they were sometimes 
so slight as to leave the resulting formation with illy defined up1)er and 
lower limitatioHs, ·as well as with their usual indefinite geographical 
boundaries. They were often so great, however, as to elevate and long 
retain the former ocean bottom above the water level, and to thus pro-
duce a greater or less unconformity of, or a longer or shorter time hiatus 
between formations. 
While shifting conditions of sea bottom constituted the principal 
factor in limiting areas of sedimentation, they sometimes caused the 
partial overlapping of the borders of contemporary formations by 
having alternately shifted those of adjacent sedi~ntary areas, thus 
adding to the usual indefiniteness of such boundaries. · 
The upper and lower limits of formations we:~e sometimes produced 
by the elevation of sea bottom above water level and its resubmergence, 
in which case those limits were sharply definell. In other cases the 
mo·vements of elevation and depressiou were too slight to entirely 
interrupt sedimentation, and those or other physical changes were too 
slight to prevent the survival of certain members of the earlier fauna 
as members of the later one. Indeed, it is through such survivals that 
continuity of life has been preserved during· the whole range of geo-
~ogical time. In such cases the physical difference between the forma-
tions is usually slight. This~_added to the partial commingling of their 
fa':1-I_l-.~S? s9~e~iD?-e~ re1;ut~rs it difficult to fix upon a q.ividing Jip.~ between 
272 REPORT OF NATI0 .1. AL 1\fU.'E M, 1 92. 
them, and makes it especially necessary iu determining th charnder-
istics of each formation to study their re ·pective faunas ea •ha, a wholi·. 
Still, it is usually the case that the vertical range of a large JH'Oportion 
of the species is not found to pas beyond the vertical limit.· of the for-
mation in which they occm. 
The beginning and ending of the sedimentation which produ •ed ea ·Ii 
formation having been dependent upon the uustable.<'onditiow,; of th 
earth's crust, the occurrence of the displacements of whieh wer<1 irr<•g. 
ular in time and variable in extent, formations are neee arily not only 
very unequal as regards their geographical exten,·ion, but al:o a. 
regards their relative value in stratigraphical classification. For th •:p 
among other causes, they are also unequal in their relative important, 
as representiug stages in biological development. 
The foregoing remarks apply especially to mariue formation.', and 
they are of general applicability. The manner, however, in which 
occurred the upper and lower delimitation of the series of fresh water 
formations in the interior region of North America was evidently ome-
whatexceptional. These deposits took pl_acein waters which re ted above 
ocean level, and their differentiation into formatiom; wa,s evideutly 
largely due to the shifting level of the waters in which they were 
respectively laid down, as well as to the shifting of the areas of denu-
dation from which their sediments were derived. The latter waR doubt-
less also the cause of the differences in lithological charactistics of 
those formations. 
Because both the time .:tnd areal limits of marine faunas were alwcty · 
indefinite, especially as regards both the time and geographical ran °·e 
of certain species, it is plain that it is the fauna aR a whole, and not 
separate members of it, that must be regarded as characterizin °· a 
formation, although a single species is often sufficient for its identifica-
tion within· a limited district or region after its characterization lrnH 
been determined by means of its.fauna, aided by its pbyRical features. 
The remains of aquatic faunas only have been considered in conne(·· 
t.ion with the foregojng discussions of the origin and limitation of the 
, edimeutary formations, because the life history of those fauna only 
was jntimately connected with their production. The greater part of 
the fossiliferous formations of the earth _contain no other remains than 
those of aquatic faunas, but in many formations remain,· of member· 
of contemporary land fauna and floras are found commingled with 
t ·c faunas. The latter were intombed where they origi-
n hers reached their intombment by the indirect way that 
n th preceding e say . It i therefore plain that the 
r the water,• in which a o·iven formation was de-
teri tic of it than tho ·e of contemporaneou8 land 
ld be, bee the a(]_uatie fauna which they rep-
> • ala repre. nting a Htage of biolog-icnl 
ncl <>r xi. ·t nc upon the, ·ame ·onditiou · 
o ro . on f th formq,tiou, - · 
• 
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It i:::; true that fossil rernaius of certain. species of land animals and 
plants may be, and ofteu are, found only within the limits of a certain 
formation. In that respect they may be regarded as among its char-
:1 cteristic fossils, but the time range of a land fauna or flora is likely 
to have fallen short of, or to have exeeeded that of an aquatic fauna 
whose own duration is known to have been at least in part contempo-
raneous, because the physical conditions which were the principal fac-
tors in establishing and extinguishing an aquatic fauna would not· nec-
essarily have materially affected the existence of adjacent and contem-
poraneous land faunas and fl.01:as. These questions, however, will be 
more folly referred to in following essays, 
The foregoing remarks couceruing the characterization of formations 
have been made with special reference to those which are more or·less 
fossiliferous. It sometimes happens, however, that fossils <lo not exist, 
or are not discovered, in certain formations which are evidently of sed-
imentary origin. This may have been due in some cases to the m1con-
geniality as a faunal habitat of the waters ·in which the formation was 
deposited, and in others to their failure to receive any fossilizable re-
mains of animals and plants from the land. In other cases the absence 
of fossils may have been clue to their destruction or obliteration. The 
latter has probably been the case with many metamorphic rocks and 
with the great pre-Cambrian series of stratified rocks generally. In 
all these cases the formations, while they may possess more or less dis-
tinct physical cha,racteristics, lack the chief characteristics of sedi-
mentary formations, namely, the biological. 
The occurrence of an unfossiliferous sedimentary formatiou as a 
member of an otherwise fossiliferous series is unusual, but in such a 
case its definition and limitaition would be effectually accomplished 
by the underlying and overlying formations. In the case, however, 
. of a great unfossiliferous series of stratified rocks like tbc pre-Cam 
brian it is necessary to arlopt a method for their study and classifi-
cation based wholly upon ·physical data, after the fact that they 
are pre-Cambrian has been determined from biological data. Such a 
method of classifying and characterizing those unfossiliferous stratified 
rocks as they occu_r in North America, has been proposed by Prof. R 
D. Irving* and afterward elaborated by others. This great series of 
rocks as it is developed on this continent has such distinguishing gen-
eral characteristics and such magnitude n,nd geographical extent that 
~ome geologists have thought it worthy o°f beiug assigned to a special 
division of study, but because no certain traces of organic forms Lave 
been discovered in th~m they have, so far a8 it is now known, only the 
indirect relation to biological geology that has just been referred to. 
Still I regard it as not improbable that those strata were once fos-
" Irving, R. D.: Classification of the Early Cambrian and prc-Cn,mbrian forma-
tions . Sevc11tl1 Anu. Rep. U. 8. Geol. Sarvey, pp. 371-399, 
H. 1Hi8. 114, pt. ~--18 
• 
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siliferous and that the great series was ouce made np of formation, 
similar to those which have been defined on preceding pages, but it 
does not necessarily follow that the divisions which are now recoO'niz-
able by physical characteristics correspond to those formations. It is 
probable that they more nearly correspond to systems or to the larger 
divisions of systems as they are recognized in the great scale of the 
fossiliferous rocks of the earth. Therefore the discussion of formations 
in this essay does not necessarily apply to the pre-Cambrian stratified 
rocks. 
The following eonclusious concerning formations are deducible from 
the facts which are stated in the foregoing paragraphs: 
While they are physical objects and have only a physical existence 
their proper 'characterization is chiefly biological. 
They are cha,racterizable mainly by the fossil remains of aquatic 
faunas. 
Neither their physical nor biological limits are sharply defiued except 
as a result of accidental causes, 
Their geographical limitations are indefinite except those which 
were·occasioned by shore lines. 
They do not necessarily bear any close relation to one anotber as to 
geographical area, thickness, or the duration of time in their accumu-
latfon. 
Although they are thus unequal to one another they constitute the 
only available physical units for local or regioua,l stratigraphic classi-
:ficatiou. · 
Because of their limited geographical exte0-t they can not be used as 
twits of the uliiyersal cla,ssiftcation of the stratified rocl{s, 
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III.-THE RELATION OF POSSIL REMAINS TO STRUCTURAL GEOLOGY. 
The character antl origin of fossil remains and the character and 
limitation of the sedimentary formations, as well as the manner in 
which the latter originated and became fossiliferous, have been dis-
cussed in the preceding essays. It is necessary that such discussions 
should have preceded those which are embraced in this and following 
-essays, because they contain numerous statements of fact which it 
will be constantly necessary to refer to or to bear in mind in connection 
with the subjects now to be discussed and without which those sub-
jects could not be intelligibly presented. 
There are two methods by which the study of fossils may legitimately 
be applied to geological investigation, the following statement of the 
character of which is in part explanatory of the · results that may be 
obtained by their aid. For convenience one .of them may be termed 
empirical and the other philosophical, because in the one case results 
are obtained by experience and in the other by reasoning upon the 
various results thus obtained. Still, discrimination between these two 
methods can not usually be sharply drawn, because while all geologica,l 
investigation is largely empirical it is always mo"re or less philosophical. 
Such a division of the subject, however, besides being a present con-
venience, gives me an opportunity to emphasize the fact that a large 
proportion of the work that is done in structural geology is based 
mainly upon the empirical observation and collection of biological data. 
Both these methods are not only important but indispensable, the 
one not less so than the other. Both may be, and often are, used 
together, but the empirical method is more largely used in practical 
field studies than in others, because in such studies fossi]s are to a 
large extent treated as characteristic tokens of formations or as arbi-
trary means of identifying them and distinguishing them from one 
another. Such identification necessarily constitutes one of tlie fir8t 
steps in the practical study of structural geology, but the subsequent 
study of the fossils thus empirically used is necessarily more philo-
sophical. 
Furthermore, in the prosecution of field studies it is often necessary 
to make special philosophical use of fossils, not only with refe1:ence to 
questions which are discussed in following- essays, but to some of 
those which relate more particularly to the subject of this. Among 
such questio~s are those which relate to the conditions of origin of 
formations, the character and quality of the waters in which they were 
deposited, and the various conditions of habitat of the faunas and 
floras whose remains characterize them. 
The philosophical method of treating fossil remains, however, i:-; 
largely applicable to systematic geology or those branches which per-
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tain to the universal chronological classification of the sedimentary 
· formations and to their correlation in different parts of the world. The 
naturalist studies fossil remains as representatives of the long succes-
sion of progressively and differeutially developed organic forms which 
during geological time have existed and become extinct and of which 
succession the now existing forms of life constitute only the terminal 
portion. It is the results of such studies as these that the geologiHt 
uses in the philosophical studies referred to. While these qnestio11H 
are discussed in following essays this · one is devoted. more especially 
to questions pertaining to the practical study of geology iu the field. 
The idea of using fossils as characteristic tokens of formations by 
means of which they may be distinguished from one another and iden-
tified in their geographical extension began to prevail with the earliest 
studies of structural geology. Originally they were apparently re-
garded as of little or no more value in the identification of formatio~s 
than was their lithological composition, to which, indeed, their use 
seems at first to have been merely auxiliary. Although the m;e of 
fossils soon came to be recognized as indispensable in the characteriza-
tion and identi.fication of formations, and their investigation came to 
constitute a leading feature in geological research, it was long before 
they began to be studie_d in a philosophica._l rather than in au empirical 
manner. 
That increase in their philosophical m;e did. not diminish their value 
in other respects, as h, apparent from tlrn fact that a, large propor-
tion of the practical field work of to-day is necessarily based upon the 
empirical use of fossils as tokens of formations. That is, ,L large propor-
tion of all the field work in structural geology depends upon the specific 
identification of fossil remains with, necessarily, only incidental refer-
ence to their systematic biological classification, and with no necessry 
reference to their value in other respects. Therefo1~e the empirical use 
of fossils is even uow held to terms as simple as those which were em-
ployed by the early geologists. Although it is essential that geological 
observations of all kinds should always be made with reference to all 
related physical a , well as biological facts which may be available, it is 
not to be expected 01· uesired that this primitive empirical use of 
fossil remains will ever be either cliRcarded or diminished. 
The foregoing remarks are made in defense of even the simple. use of 
fo ·sils ju t indicated, because it i~ evident that their value in that re-
pect, as well a in others, is often underestimated, even by some 
geol gi. t ·. The full measure of their u efulnes ·, however, even in the 
id ntification and ·haracterization of fol'mations, can lJe attained only 
by a thor ngl1 inve, tigatiou of comprehen. ive collections, prm;ecuted 
wi h <lire ·t reference to1 alid a rational interpretation of, the biological 
law that governed th rxisteuce of the re, pective faunas an<L floras 
whi ·h th yr 11re;· nt, and witl1 ccinaUy dire· reference to the physical 
Jaw: wbi h go erned th nrodu •tion of tll formation which they 
·har t rize. 
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It. was showu in the preceding essay that altl.10ugli formatiom," as they 
are there defined are llot, and cannot be, the nt1its of a universal classi-
fication of the stratified rocks they are the true units of local or regional 
clas•sification of those rocks, and their use as sueli. "is indispensable 
in field studies of structural geology. Therefore the accurate identifi-
cation of formations is indispensable, and because of this the means of 
correctly identifying them is of prime imp6rtance. It is -true, as· 
already stated, that formations have really only a physical existence, 
but their biological characteristics become in fact a, part of their iden-
tity, and these characteristics constitute the principal, and in most cases 
the only criteria of identification. The criteria of identificati01i of for-
mations will be specially discussed in Essay vr, but it is necess~ry _to 
consider them briefly in this connection. 
Of the two ways in which formations are naturally charaterizable 
one is physical and the other biological. Physical characterization 
• may be direct or general, that is, it may be bJ identity of kind or kinds 
of rock of which the formation is composed or by its possession of 
that more general or indefinite property or condition which indicates 
homogeny. 
The physical or, more specially, the lithological, characteristics of any 
given formation _may be so di:ffArent from those of an underlying or 
overlying one that the contrast may be an efficient aid in its identifi-
cation, but this· is too seldom the case to be generally relied upon, the 
physical difference between them beh1g usually no greater than that 
which may occur between different parts of one and the same forma-
tion in its geographical extensioH. Again the physical identification 
of an unfossiliferous formation may sometimes be satisfactorily deter-
mined from its position with relation "to overlying or underlying forma-
tions whose biological characteristics are known, but such methods 
are usually too indefinite to meet the requirements of practical field 
studies. 
It is true that in certain regions where erosion, corrasion, and denu-
dation have been especfally active, the field geolog·ist may trace forma-
tions continuously and completely foi· many miles by meaus of their 
lithological and other physical characteristics and without the aid of 
fossils, but usually they have become so obscured by the overlapping of 
one upon another, or by being overlain by glacial or other drift or the 
debris resulting from their own erosion, that they are exposed to view 
only at wide intervals, and then incompletely. It is also true, that as 
a result of a long series of observations at such limited exposures of 
formations as those just referred to, one · may obtain an approximately 
clear idea of the identity of a forni.ation from the physical evidence 
which it presents of its homogenesis. Although in late years it has 
become the custom of some geologists in seeking to identify formations 
to rely upon these indications to the exclusion of others, a careful con-
sideration of all available relevant facts will make it plain that the 
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priucival \'alue of these i11uicatio11 co11:-;ists in their availability a.· 
acce · ·ories to biological cvi<le1H·<•. ThPse physical indieation.· of tlH• 
ideiitity of formations are further <liscns, ("'d jll Es:::;ay vr. 'rlwy ar<' 
mentioned here only for th pnrpo, e of c•omparing them with hiologi<'al 
indicatiom;. 
Formations are biologically characterized only by the fo sil remai11.' 
of auimals and plants which lived while they were in proce,•s of depo-
sition, and the more intimate the natural relation of any of thoH<" 
animals and plants to the physical couditions which produced a forma-
tion, the more characteristic of it are their remains. This implie that 
while no kind of fossil remains is to be rejected in practical ,•tU<lie of 
. ·tructural geology, there is much difference in the Yalue of the <liilerent 
kinds for _this purpose. These differences in value will be . pecially 
discussed in following essays. · 
In the preceding essay it was hown that there was an intimate 
relation between the geographical boundaries of each aqueous area 
within which the sedimentation took place that resulted in the produc-
tion of a formation and those of the habitat of the aquatic fauna the 
remains of which are no,v found to characterize it. Also that each 
aquatic fauna began its existence as such with the beginning of the 
deposition of the formation and ended its faunal existence with the 
completion of that deposition, although, as a rule there wa some ge-
netic connection with both the preceding and succeeding faunas. 
Again it was shown that the conditions which attended the establish-
ment of those boundaries and controlled the .deposition of the sediments 
also constituted each area a congenial habitat for its aquatic fauna and 
that consequently the whole life history of ea,ch of those faunas·was 
intimately couneeted with the production of the formation in whichits 
remains are found, while contemporary land faunas and floras bore no 
uch direct relation to it. .Furthermore, reasons were given why it 
may be accepted as a fact that as a necessary consequence of the con-
diti011 of their habitat, every species of every aquatic fam1a which 
pos es ed fos ilizable parts, was originally fully represented in the for-
mation to which tbe fauna pertained, while all other kinds of fossil re-
maius have alway very imperfectly represented the faunas and floras 
to, hich they belonged. Be ide thi , their pre ence in any.formation 
" ·as a1way the re ult of accident. 
Although the e are sufficient rea on why remains of aquatic faunas 
ar al ways of greater value than any other in the identification of for-
mation , that fact doe · not imply that other kinds are not of the high-
valu for oth r pmpo ' nor that they are valueles for this purpose. 
F r • ~·ampl , although land fauna, and floras bore no direct relation 
to h producti n f a formation it i evident that the effects of the 
ph .·ical ·ban e whi h re p ctively inau urated and closed its depo-
.·ition would in a ·h ca ha e e 11 of . ucb a ·baracter and that they 
nl<l h, Y b en . o .·t(•nrl fl upon the land, a .· to eause important 
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changes iu the eouternporaneons land fauna and :flora. '.I.1hetefore it is 
to· be assumed tha.t such faunas and floras in their entirety bore an 
important indirect relation to the respective formations with the pro 0 
duction of which they were contemporaneous, and that such of their 
remains as found intombment in their sediments would be largely 
characteristic of them. · 
Still, the incongni.ity of the biological relation and of th~ physical 
conditions of existence of land faunas and :floras to aquatic faunas; 
and the accidental relation of such of the remains of the former as 
became fossilized to the sediments in which they were intombed render 
it difficult to treat the evidence afforded by fossils of terre·strial origin 
as concurrent with that which is afforded by aquatic fossil faunasi This 
difficul_ty is increased by the incompleteness of representation by fossil 
remains of land animals as entire faunas, and that of plants not only as 
entire :floras but as individua,J members of them. . 
Furthermore, remains of land animals and plants have never been 
found in any of the fossiliferous formations of the earlier geological ages, 
and in the marine formations of the later ages* they are rarely, and 
usually never, found. t Therefore their study, except in cases of doubt-
ful value, is confined to the nonmarine formations of the carboniferous 
and later ages. The restricted range of such studies as compared with 
that of the study of other fossils is the more apparent when it is remem-
bered how small is the proportion of non marine to marine formations. 
These remarks are by no means to be understood as suggesting the 
rejection of any kind of evidence in any case or as calling in question 
the general paleontological, and the purely biological, value of fossil 
remains of terrestrial origin. It is only claimed that their value in the 
characterization, ident~fication, and limitation of formations is below 
that of remains of aquatic faunas. 
It was also mentioned in the preceding essay that the biological 
characterization of any formation is fully recognizable only by means 
of its fossil fauna or :flora, each as a whole, and not by separate mem-
bers of either,. although separate members, especially of an aquatic 
fauna, because of their limitecl vertical range, are often sufficient for 
its identification after its characterization has been ful1y established. 
This fact is of importance in every estimate of the true value of fossil 
remains inpractioal geology, because, notwithstanding their paramount 
value as evidence in the cases referred to, no evidence in such cases is 
ever so complete as to be beyond the need of accessory support. 
The foregoing remarks apply to that direct practical use of fossils 
which is necessary from the beginning to the close of every investiga-
tion of structural geology. The following apply to their more indirect 
use in reaching conclusions of a general character, but which are also 
* S~e tal.lle on Plate xiv, showing time ranges of animals ancl plants. 
t Diatomaceous remains are not considered in connection with this statement. 
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of prnicticalimportauce in all ~mch investigati_ous._ Beside, otlt<'r appJi-
cati011s that may be made of the facts mentioned in those remarks t]wy 
show the necessity for tlrn Htudy of the different kinds of aquatic fauna. 
with relation to one another, and make it evident that so great a differ-
ence in their kinds and in the couditions of their origin implie. a wide 
range of practical applicability to geological studies. 
Comparative studies of this kind are prosecuted mainly by the philo-
sophical method and require a consideration.of various biological and 
physical facts. Among them are those which relate to the various gen-
eral conditions under which sedimentary formations were produce<l and 
the more special conditions under which the aquaticfaunas lived whoi:;e 
remains now characterize them. The general condition· referred to 
are largely of a, geographical character, while the more special relate 
to the quality of the water in which the respective fauna,s lived as the 
element of their habitatiou. 
The fact that the fossil remains of aquatic animals generally possess 
inherent and unmistakable evidence as to the character and quality of 
the respective bodies of water in which wete deposited-the sedimentary 
rocks which are now found to contain them-was recognized at a.nearly 
elate, and the character of that evidence is such that there never has 
been any important disagreement among geologists as to its trm,t-
worthiness.* Indeed they usually and properly assume that there is as 
little room for reasonable doubt as to the quality of the water in which 
each fossil a,quatfo fauna lived as would be the case if those waters 
were still subject to a gustatory test or to chemical ·analysis. t Admis-
sible evidence as to the quality of the water relates only or mainly to the 
presence and comparative proportion of salt in; or to its absence from, 
the various bodies of water which ha,re exist~d during geological tjme, 
and in which sedimentary deposits were made. · In other words, it is 
the kind of eviclence that indicates whether thm,e waters were fresh, 
brackish, or of marine saltness. Such evidence indicates whether the 
water in which a given formation wa1-; deposited was marine, estuarine, 
lacustrine, or fl.uviatile, and all this evidence, although relating to 
physical questions, rests upon comparisons of fossil remains of aquatic 
faunas with corresponding parts of members of now Ii ving faunas whose 
structural characteristics and restrictions of habitat are known. The 
marine so greatly preponderate over all other kinds of aquatic faunas 
that it is convenient in discussing the sedimentary formations to make 
the general <.li~tinction of marine and nol}.marine, the former term not 
"The criteria of the ·haracter of formerly existing bodies of water are disc.ussed 
in£ say vu, bnt they are briefly referrecl to here in discnssincr the snbjoct of this 
<' ay. 
t I i prohable that the earliest oceanic waters were much le s alt than are those 
ofth pr . ent day be('au. e the earth has eyer since been nbjec:ted to a pro<'ess of 
leaching, with th oceans a· a re rvoir, but the comparisons here made a11ply 
mainly to c·ompara ti v ly late portion of geological time. 
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ueeding definition, the latter being applied to all famias that are re• 
. garded as having lived in either brackish or fresh waters. 
In making practical application of the evidence which has been re• · 
ferred to, it is the general conditions which are indicated by the special 
that will most need tv, be considered. For example, the marine char-
acter of a fauna having been ascertained, the conclusion is legitimate, 
in the absence of conflicting evidence, that the area which constituted 
its habitat was bordered wholly or mainly by other marine areas, and 
that their sediments and faunas blended to a greater or less extent with 
one another. In other words, such a fauna indicates that its habitat 
was part of a great oceanic expanse which was occupied by other 
more or less similar faunas. 
In case a fossil aquatic fauna should present intrinsic evidence of its 
brackish water origin the inference would be legitimate that its habitat 
was either an estuary or an inland sea, and in case the fauna should 
prove to be of fresh water origin we· must conclude that the habitat 
was either a river or a lake. In all of these nonmarine cases the habitat 
had more definite bounda,ries than could have been the case with that 
of any marine fauna, and usually, but not necessarily always, a non-
marine formation has a less geographical extent than have marine for-
mations. It is true that an estuary fauna plends in part with the 
adjacent marine fauna on tlle one hand and with the :fluyiatile fauna on 
the other, but its other limits are shore lines such as alone constitute 
the faunal boundaries of all other nomnarine bodies of water. 
The estuarine, :fluviatile, or lacnstrine origin of a deposit or formation 
having been ascertained by means of the character of its fossil remains, 
aided by the accompanying physical indications, important inferences 
are to be drawn as to the geographical conditions which prevailed in 
that region at the time of its deposition. For example, the existence 
of an estuary deposit implies that contemporaneously with its deposi-
tion there was an adjacent body of marine water, and also a large land, 
if not a continental, area which was drained by the inflowing river.* 
Again, every lake or inland sea, the former existence of which may be 
determined by the character of the fossil aquatic fauna which the for-· 
mation representing it contains, was necesi-iarily surrounded by a broad 
land area. . 
The foregoing remarks apply to methods of distinguishing between 
formations of marine and nonmarine origin, and to the legitimate 
inferences that may be drawn from them, respectively, a.s to the physical 
conditions whic_h prevailed while they were accumulating_. In closing 
this essay it is desirable to present some remarks upon the relative 
value in practical geological field work of the fossils found in marine 
and nonmarine formations, respectively. 
That the fossil remains of marine faunas are far more valuable as in-
·· There are, of course, estuaries at the months of those rivers which flow into lakes, 
hut 1,r:L<·ldHh water estuaries ouly are here referred to 
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di(·aton.; of. the chronological divi. ·iorn.; of the geulo:•·ital !-Wale and of tlw 
<'orrelation of its divisions in differeut part. of thr world than an• tho:, 
of nonmarine fau.-r~as is apparent to everyone who i · famiJiar with ev •u 
the general facts of biological geology, but it does not follow, and it i, 
not true, that the latter are intrinsically les valuable than are the for-
mer in field studies of practical geology. For this practical work both 
marine and nonmarine fos:3ils are treated by the empirical method 
already explained, and both are found to characterize the respective 
formations in the same manner. 
Certain conditions, ·however, give each an advantage over the other 
· under different circumstances. For example, the geographical range 
of the nonmarine invertebrate fossil faunas, e8pecially those of fre h 
water, having been sharply defined by shore lines, the species which 
constituted them are to that extent more characteristic of the forma-
tions in which they occur than is the case with marine faunas. Cer-
tain species of the latter faunas, as already shown, usually ranged 
beyond the limits of the area which was occupied by each fauna a, a 
whole. 
N onmarine formations as a rule occur singly in a series of marine 
formations, in which case the vertical as well as the geographical range 
of their invertebrate spe.cies is sharply defined. It is true that in the 
interior portion of North America there is a continuous series of fresh 
water formations and that _certain of the species range from one into 
another. These, however, are notable exceptions to the rule referred 
to, and they at most only make such nonmarine faunas equal to the 
average marine fauna as regards exceptional vertical range of specie . 
Again, nonmarine formations usually have the advantage of the pres-
ence of remains of plants and of land vertebrates and invertebrates, 
which in marine formations are usually so extremely rare as to be 
unavailable. 
On the· other hand, marine fauna~ embrace such a wide diversity of 
forms as compared with the nonmarine, and their progressive and dif-
ferential evolution from epoch to epoch has been so much gTeater that 
they offer as faunas much more abundant means for the characteriza-
tion and identification of formations. It is clear, however, that the 
opinion which ·ome geologists have expres ed or implied that the fos-
il content of nonmarine formation are of little value in practical 
geological inve tigation is not well founded. • The following are the 
principal conclu ions reach d in the foregoing discus ions: 
F rmation bein°· the only true units of local or regional trati-
graphic cla ification, their correct identification is the first, and an in-
di. p n, able, tep in the practical field work of tructural geology. 
1 h u h fi rmation a uch have only a vhy ical existence, their 
i 1 o·i al rhara teri tic are alway. the be t, and often the only, mean~ 
of heir i ntifi. ation and therefore the exhau?tive tudy of fo ils is 
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of paramouut importanee in connection with all practical inve~tiga-
tions of that kind. 
The value of fossils in this respect is as purely practical as is that 
of any other aid to geological investigation, and it may be made avail-
able without reference to their great value in other respects. 
Although all fossil remains are valuable for this practical use, those 
of aquatic faunas are more valuable than any others. 
Remains of nonmarine faunas are of similar value for this purpose 
to those of marine origin. 
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IV. THE RELATION OF BIOLOGY TO SYSTEMATIC AND HISTORICAL 
GEOLOGY. 
The preceding essay w~Js devoted to discmssions showing the im-
port_ance of an fossil remains as well as the interrelative value of tllr 
_ different kinds of the same in the prosecution of geological field work. 
A leading object of that essay was to show th'.1t fossils constitut_e 
the most important of the distinguishing characteristics of all sedi-
mentary formations and also the principal means of their identifica: 
tion as physical units of stratigraphic classification within any district 
or region. This essay is devoted to discussions of the more general 
relation of fossil remains to geological investigation; that is, to general 
discussions of the relation of biology, the science which they, together 
with living animals and plants, represent, to certain of the broader 
subjects of geological study. Thes~ subjects embrace systematic ge-
olgy, or the general classification of the stratified rocks of the earth, 
historical geology, or the establishment of that classificatiou upon a 
chronological basis, and correlative geology, or the adjustment to' one 
another of the full chronological series of stratified rocks which occur 
on each continent or large division of the same. · The latter su~ject, 
however, will be more specially discussed in Essay vr. 
It has been made apparent in the preceding essays that each case 
of structural classification of stratified rocks based upon formations as 
physica,l units is independent of all others, and that its application is 
· necessarily oflimited geographical extent; because formations are them-
selves thus limited. It therefore follows that the structural geology 
of any district or region, embracing even an extensive series of forma-
tions, may be practically and thoroughly investigated, as regards both 
Rcientific accuracy and economic requirements, independently of that 
of any other district or region, especially of tho·se regions which are 
not adjacent. It is now to be shown how the multitude of series of for-
mations thus local1y classified throughout the world have been grouped 
into a universal syRtem of classification in connection with a scale hav-
ing its divisions arranged in chronological order. 
The grandest and most comprehensive of the ideas which were con-
ceived and developed by the early geologists rnlates to the construc-
tion of this scale and the consequent reduction of geology to a univer-
sal Rystem; but it is remarkable that although this idea is now lrnown 
o have an almo t exclusively biological basis, its original concept1on 
a not the re ult of corre ·t biological knowledge as now understood, 
out of mpirical ob ervation of physical and biological facts and a 
aga i n: I r ption of their interrelation. 
i: h t whil lie early geologi ·ts relied mainly upon fosi-dls as 
r of th' rel iv ag- of f rmatim1,, the belief wa:-; at first 
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somewlmt general among them that the consolidation of the ::;edimeu-
tary rocks, and also in part thei~· displacements, were secularly accom-
plished and therefore that such conditions are to that extent indicators 
of their relative age; but these views did not long survive. 
When the fossil faunas and floras which characterfae each of a given 
series of sedimentary formations are compared with those which sev-
erally characterize the formations of the next preceding aHd Htrn-
ceeding series, aud the whole are systematically compared with living 
faunas and floras, there is to be observed among those fossil forms, when 
studied in connection with an unbroken vertical range of formations, 
an order of successive changes and modifications indicative of a general 
. advance in biological rank and also an indication of structural relation-
ship. Furthermore, when the falinas and floras of a given ~eries of 
formations are compared with those of other series in other parts of the 
world, it frequently appears that there is a close similarity between 
those of a certain portion of each series which indicates th.eir correla-
tion. ln such .cases an order of biological rank is to be observed sim-
ilar to that which was observed in- the original case. It also frequently 
occurs that the range of rank is found to be greater iu one or both direc-
tions than is to be observed in other cases. By such means a knowl-
edge of the order of fannal and floral, as wen as of stratig-raphical, suc-
cession far beyond that which could be obtained in any qne region, has 
been acquired .. 
It is upon such empirical facts ~s these that the early geologists 
based their investigations concerning the c!Jronological arrangement 
of the sedin:ientary formationi-.; of the earth, the grand result of which 
was the adoption of a general scheme and the c01~structiou of a corre--
sponding scale for their classification. This scale, which in its present _ 
condition is a masterpiece of inductive reasoning, necessarily originated 
in Europe, because it was there that geology was . first syst"ematically 
studied, and it, is there also that its adaptation is more complete than 
elsewhere. The first of the two .following ta.bles, the one to which, for 
the sake of convenience, the date 1840 is given, represents the scale iu 
a condensed form as it was recognized and approved by leading geolo-
gists at, and a few years both prior and subsequent to, the date men-
tioned.1 
The second table, tlle one bearing the date 1890, has been compiled 
1It is not my p.urpose to discuss historically any of the quest.ions rnferretl to in 
these essays, hut it is pi·oper to r~mark that Cuvier and Brongniart seem to have 
been the first to apply paleontology to the study of structural geology (1800-1812), 
and that William Smith ·did the sa.me, apparently independently of the two authors 
j~1st named., in 1816,·1817. In 1819 Brongniart advanced the idea of correlating dis-
tmctly separated fonnations by means of fossils. After the latter elate these ideas 
rapidly gainetl acceptaucfl, and the first steps toward the constru ction of n, general 
geological scale , oon followed. · ' . 
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from European text-books of geology, and is intended to repre ·ent th 
scale as it is now generally accepted and approved by geologi, t:. lt 
will of course be understood that only a general outline of the great 
scale which has been established by the concurrent labors of European 
geologists is represented by these tables, but they are deemed sufficient 
for illustratiug the following remarks and discussion:. 
Conden8ed seale of the foss'iliforo1u rockH, ~Yu, .l, 1~4U." 
Recent and Postplioceue. 
;1 i:::=: :·:·:·:·:·: :: : : : : : : : : :: : :: :: : :: : :: : l .... , ... , ., ... ., ....... ... ~:ertiary. 
Maestricht .... __ ............ . ______ .... , 
vVhite Chalk ................ ... .. - - .. - . 
Chloritic Series . __________ .. _____ . . . . . . Cretaceous - - , - - , - - - - - - - - -
Gault ____________ ...... ______ ......... . 
N eocomian __ . __ .... .•... ........•.... .. 
W ealden ...........•............. - . -.•. - . - . - - - -• - - - - - -- - · · · · · - · · - - · 
Purbeck Beds ......... ·-•...•.. - - . - - ..• -
Portland Stone .........•..... - , -.. - - - - -
Kimmeridge Clay .............. - - - ..... . Secondary. 
Coral Rag .................. ---·-·--·---
Oxford Clay .... . ....... - - - - - .. - - - - . - - - -
Jurassic ................. . 
Great Oolite ..... _ ............ - - - - - - - - - . 
Inferior Oolite _______ .......... ---- ... . 
Lias ................ - . . . . . - ... - - -• - - - · 
Upper New Red Sandsto~e __ ... __ . ___ .•.. Triassic .... - - , .... , -... - • 
Lower New Red Sandstone ..... _ ........ , Permian ... , • • • • · · - · · · · · · 
Coal Measures ..... - .. - -• • · ·· - - - · · · · · - ··} C b ·t· · ar ou1 erous ........... . Mountain Limestone ........... - ... -.. -
. Old Red Sandstone .. __ . ___ ... _ .. _ ....... Devonhw ................ Primary. 
PlJer S~lur~an ......... - - .. -- .... -. .. . · { Silurian ..... - -- .. - - ..... . 
Lower Silurian ............... -..... - ... ~ 
Ca,mbrian f ..•.. _ ..•....•.• : •....•...••.• Cambrian f •..... _. _ ....•• 
Condensed scale of the fussUiferoits rocks, No. 2, 1890, 
Recent and Postplioceue. 
~1::c:::_-_-_-_-_-_-_~::::~::::: :::::: :::: :::: l . . 
Ol . f Tertiary ...... . _. _ .....•... Uenozok. 1goccn ...... ...... .... ...... .... .... · 
Eocen .... _ ............ _ ..... __ .. _____ . 
~Uthe <lat her incli ated ther was much difference of opinion as to the proper 
m tho<l of clivjclin<r th<' stale . This table is intoncleil to represent the leading 
opinion, mainly a xpr ,l hy Ly 11. 
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Condensed scale of the fossiliferous rochs, No. 2, 18~0-Contiuued. 
Danian . . . . . . _ . .... .....•....•....... •• 
Senonian ...•.. . __ ... _ .•.. '. _. .. . ........ . 
'l'uronian . _ . . _ . . ......... - ... -... , •.... Cretaceous ..•..•......... 
· Cenomanian ......... - ...•. - - - - .•. - - - - - -
Gault .... .. ... ... .. ... ..... - - -•........ 
N eoco111ian .. ... . .... ..... - - - . - - - - - , - • • -
Keuper· · · · · · · · · · · · · · · · · · · .· · · · · · · · · · · · · · Triassic ..•......... • • · · • · 
Rb retie •.... ........ .. . .... - ~. - - .. - - - - · 1 
Muschelkalk ......... ............... - .. 
Bunter ..... ........... ...•......... •··· 
Permian, or Dias .. .. • .. .......•..... - - ..• -... - - . - - • • • - • • • · · · · · · "· · · 
Coal Measures . ..... .. .. .... • ....•. •. ... } 
Millstone Grit . _ ...... ................ , . Carboniferous ....•.•..... 
Carboniferous Limestone .... . .... ... - . - -
Upper Devonian ....................... · i · 
~iddle Devo~ian...... . .. . • . . . . . . . . . . . . Devonian . . . . . . • . . . . . . . . . Paleozoic. 
Lower -Devoman ...•. .... ... ........ - .. 
Upper Silurian ......................... ~ . . . 
Lower Silurian .... ........... . .. · ...•... 5 Silurian ...... · ····· ···· ·· 
Upper Cambrian ....................... { _ : 
Lower Cambrian .............. ... ...... ~ Cambrian ............. · .. . 
It was tbe intei1tion of the· founders of this scale, as it is and has 
been of all other geologists, that it should represent the whole of geo-
logical time from the beginning of life upon the earth until the begin-
ning of the epoch of human history,* and that its divisions in the order 
·in which they are named in the tables should represent consecutive 
portions of that time. It is necessarily assumed that each of these 
time divisions was represented by sedimentary deposits wherever dur-
ing its continuance bodies of water existed upon the earth, and where 
they did not exist the passage of time was not recorded at all, or that 
it was not so recorded as to be · understood without reference to the 
aqueous record as represented by the scale. That is, it is necessarily 
assumed that aithough during every epoch of geological time there 
were portions of the earth's surface upon which no sedimentary de-
posits were made because they were then above water level, there were 
during every epoch large portions of it beneath waters which were 
constantly depositiug sediments. Thus, contemporaneously with such 
breaks in sedimentation within certain regfons as have just been men-
* This stnt cment may be taken as a definition of the term geological time, in the 
use of which term uo direct reference is made to siderial time. 
288 REPORT OF .l.:rATIOr AL :O-IU:•meM, 18UL 
tioued, 8edimeutation was coutinuou8 and comparatively undi. turh •tl 
in others. Therefore, notwithstanding the occurrence of numerou. an,l 
extensive breaks, there ha8 been an abundant and coutiuuou, ·edim 11• 
tary record made for the whole earth. It is to this contiuuou record 
that the great geological scale is applied. Although the statement that 
seclimentation has been continuous upon the larger part of the earth' 
surface during every epoch of geological time now accords with tlw 
views of all ge.ologists, it will be seen by pr_oposition 3, on page 291 that 
in cert,ain particulars it doeH uot agree with those of the early geolo-
gists; but this matter will be discussed on following pages. 
In dividiug aud subdividing the scale geologists have geuerally rec-
ognized three grades of divisions, as is shown by the three columns of 
names in each of the two preceding tables, the second grade being 
subordinate to the first, a,nd the thii·d to the second. The division of 
tlie fil·8t grade are geuera,1, only three in number, and evidently very 
unequal as to the actual duration of time represented by eacli. Tho.·e 
of the second grade are more, aud ~hose of the third still mor<' special. 
The divisionR of the thi.rll grade may each be locally represented by i~ 
single formation or by more than one. Tltat is, formations are not the 
natural units of this scale. 
The different divisions of each of these three grades are unequal to 
oue another, but for convenience of rlaHsifi.catiou they are treated as 
of similar rauk in each grade. It is uot, however, to be understood 
that tlie different divisions of the same grade represent at best more 
than a remote approximation to equal portions of time or to equal 
average advances of auimals and plants in biographical rank Be ·ide 
this, the sedimeutary accurnulatious which represent any one of the 
divisions of the respective grad.es may be many times greater tlian 
those of another division of the same grade, but the bulk of formations 
is not au index of the relative length of time within which each waK 
accumulated, because the rate of sedimentary accumultion was always 
extremely variable. 
In discussing the divisions of such a classification as these table 
represent it is desirable that for the sake of clearness of sta,temeut each 
of them i;hould have both a structural and chronologica,l designation. 
That is, the general de, ignation given to each of the assemblages of 
strata which constitutes a division 01· ubdivision in such a cla. sification 
ought, if practicable, to have a time correlative. The grneral failure of 
autborN to a()'ree upon such a plan i doubtless dne to the natural dif-
ulty of ·orrelating a chronological idPa with physical objects which 
among them. ·plve arc of m1 qual quantity and, to a certain extent, of 
variabl quality. In my own writing , how ver I have generallyu ·ed 
th rm pocl1 a.· a tim orr lativ of formation, and the term age as a 
tim · ·orr•t tiv• f •'Y t m,* lmtforpre enteonveniencP I hall vary my 
<·11:t•1111 in 11 • LI tt 1· 1· 1 Pct whi ·h will he tl1< 1 ~ · obj •tionable because 
, · for .·amp] , ' olo«y of Iowa \ hitc 1 70, vol. r, p. 2i5. 
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the custom of geologists bas not been uuiform as to the general desig-
natiou given to each of the three grades represented by the tl.11·ee col-
umns of the tables. In referring to and discussing these -tables I shall 
therefore a.pply the time term stage instead of age to syste:ns or divisions 
of the second grade or middle column of the tables and the term sub-
stage to the divisions of the third .grade or left hand column. 
· It will be seen by the foregoing statements that although the great 
scale in its entirety is comprehensive and trustworthy it is indefinite 
and unequal in its divisions and subdivisions, respectively. ·The sig-
nificance of this indefinite.ness and inequ~lity is made more or less 
apparent in the discussions whi.ch are recorded on following pages. 
Although the purpose of this scale is the classification of the sedi-
mentary rocks of the earth its re~l units are not physical but chrono-
logical. That is, formations are not the units in this case as they are 
in the structural geology of districts or limited regions, but these units 
are snch divisions of time as are indicated by the successive changes 
in the structure and character of the animals and plants which ham 
existed upon the earth from the beginning of life until now. It is true, 
as has already been shown, that the chronological order of succession 
of a few formations may sometimes be determined within limited regions 
by means of their actually observed superposition, without reference 
to the fossil remains which they may contain. Such a method of de-
termining that order, however, is wholJy inadequate for general pur-
poses because opportunities for observing successive cases of super-
position are comparatively rare and because formations never possess 
any other: than biological characteristics which originally could have 
suggested the idea of their age with reference to the full course of 
geological time. Therefore, a rational scheme of universal stratigraphic 
classification can have no other than a biological basis. That is, Its 
real basis must be the evidence which fossils afford of the progressive 
evolution of organic forms during the progress of geological time and 
the various divi~ions and subdivisions of a resulting scale, while they 
must of necessity be locally recognized with reference to formations 
and systems, must coincide with widely recog:i.izable secular stages in 
the progress of the evolution. In short, the true basis of such a scheme 
of classification is essentially a great biological idea to which material 
expression is given by its application to the successive accumulations 
of sedimentary deposits which now constitute the stratified rocks of 
the earth . 
.A comparison of the two preceding tables, although they represent 
only an abridgment of. the great scale, will show at a glance how well 
the early geologists accomplished the work of constructing it. It will 
be observed that after more than fifty years of active scientific investi-
gation the only essential changes that have been found necessary are 
tLe filling of a few gaps and the more complete definition of the Cambrian 
II. l\Iis. 114, pt. 2--19 
290 REPORT OF NATIONAL MUSEUM, 1892. 
system at its b~se. Still, it is a fact that those pioneers of geological 
science builded better than they knew, for they accomplished their work 
at a time when the views of naturalists upon the vital principles of 
biology were radically different from those which now prevail.* They, 
therefore, misconceivecl the true character of the basis of the scheme 
upon which they constructed their scale, and yet their structure remains 
without need of material change after a revolution in the methods of 
thought upon the subjects to which its fundamental idea pertains, the 
equal of which bas never been known in the history of scientific inves-
tigation.t That is! the scale, notwithstanding their misconception of 
its underlying principles, was constructed in accordance with c~rtain 
immutable facts which they used wisely in their structure but inter-
preted wrongly as to the relation to those principles of the facts which 
they so clearly perceived. It is to their erroneous interpretation of 
facts and the influence which that interpretation has had upon later 
inv~stigators that I now desire to call special attention. 
Although the scale now in use was established before the truth of 
the progressive evolution of organic forms was accepted by naturalists 
and when all differences between· those forms was believed to be due 
to special creations, general progression in average biological rank dur-
ing geological time was perceived by the early geologists as well as by 
those of the present day, but with them it was the perception of a progres-
sive succession in rank of faunal and floral gToups of great assemblages 
of organic forms, and not the recognition of the principle of evolution. 
Therefore they sought methods of explaining the facts and condition8 
which they observed with reference to the geological scale which they 
had established that should accord with the biological views which 
then prevailed, and which were largely of a supernatural character. 
Indeed, in the absence of the now prevalent natural method of explain-
ing these facts the supernatural method of the early geologists seems 
to have been necessary. 
The following deductive propositions which now remind a naturalist 
of the articles of a creed more than of a statement of scientific princi-
ples, are presented as indicating the fundamental ideas held by the 
early geologists· in connection with the construction of the geological 
scale and as illustrating the state of prevalent opinion among leading 
geologists upon biological subjects in their time. It is true that no one · 
.,. It i true that during those early years of geological investigation there were a 
few advanced thinkers who held a belief in the progressive evolution of all organic 
forms, but their view were then at best only tolerated by the great body of 
naturalists. 
tThi revolution occurred about midway of the time that is discussed with refer-
ence to the two precedina tables-that is, about midway between 1840 and 1893. 
The fact that thi. tim embraces nearly the whole history of really scientific geolog-
ical inve ig tion i urrge tiv of a l10pe that within less than a like number of 
y ar all the inh .rite l ffect of the erroneous views of the pioneers upon biological 
g olog will hay b en eliminated. 
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author has ever published these propositions in the exact form in 
which they are here presented, but I have formulated them from the 
published utterances of numerous authors and from my personal recol-
lections of an active participation' in geological work during a number 
of years immediately preceding the great revolution in methods of bio 
logical thought and investigation which has been referred to. In stat-
ing these propositious reference is necessarily made to the divisions and 
subdivisions of the table on page 286, representing the geological scale 
for 1840, and to the paragraphs preceding and following it. These · 
propositions are: · 
(1) That every species of animals and plants, both living and extinct, was specially 
created, and that they are, and always have~ been, immutable. That genera, and 
also the higher groups into which both the animal and vegetable kingdoms are sys-
tematically divisible, are categories of creative thought, and that they also are im-
mutable. ' · 
(2) That although secular extinction of certain species, and even genera, occurred 
during every Atage of the geological scale, at the close of each stage, except the 
Tertiary, all life upon the earth was simultaneously destroyed, and that at the close 
of each substage life was at least in large part destroyed. 
(3) That, at the close of each stage coincidently with, and the divinely-ordained 
instrument of, the complete extinction of lii'e there was a universal physical catas-
trophe, and that the close of each substage was, at least in part, physically catastro-
phic. 
(4) That all life for each successive stage was created anew. 
(5) That the life of each stage embraced specially ordained generic, or roore gen-
eral, types which were distinctive of and pecu]h1,r to it, and that the;r distribution 
was world-wide. 
(6) That there was a special ordination of characteristic types for each substage, 
which received world-wide and simultaneous distribution within its narrow time 
limits. 
(7) That no identical and few similar, specific forms were created for any two or 
more stages. 
(8) That the world-wide distribution of the distinctive types of animals and plants 
which were ordained to characterize any stage or substage was effected in connec-
tion. with the act by which their respective faunas and floras were created; or that 
in the case of species not having a world-wide distribution the typical integrity of 
faunas and floras was preserved by the introduction of representative, that is, closely 
similar, but distinct species. 
(9) That by creative design the average biological rank of each new creation was 
higher than t,hat of the next preceding one. 
(10) That upon the fossilizable parts of the animals and plants which were cre-
ated for each stage, and upon those designed to characterize each substage, was 
impressed not only their own structural features, but recognizable evidence of their 
chronological ordination. 
These propositions represent only those views of the pioneer geolo-
gists which pertain to biological geology. Other views which were 
held by them are unassailable, even in the light of the present-advance 
of science, and their biological views are not intmduced here for the 
purpose of disparagement, but to show that they gave origin to certain 
erroneous methods ·which are in part retained as an inheritance •by 
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some paleontologists* even though they ostensibly accept th"0 princi-
ples of modern biology. 
It is evident from these propositions that the methods adopted by 
the early geologists of explaining the phenomena with which they had 
to deal, when any explanation was attempted, were based upon a belief 
in the supernatural origin and direct divine ordii:1ation of those phe-
nomena, and not upon what'is now accepted as a correct_ knowledge of 
natural laws. It will also be seen that among their leading ideas was 
that of sharp definition, not only of all the forms of animal and vege-
table life, but of the divisions of the geological scale, and consequently 
of all the divisions of geological time. Of all the ideas which they 
conceived and held, to which proper exception can be taken, the influ-
ence of the one just mentioned, notwithstanding its inconsistency with 
natural laws, has evidently produced the most lasting influence upon 
modern geology. Some of the effects of this influence will be shown 
in the following propositions and in the remarks which follow them 
respectively. 
The foregoing proposition§ relate to what were r~garded by the early 
1 
geologists as fundamental ideas in the construction of the geological 
scale, while the following relate to those ideas which are now held to 
constitute its true basis because they only accord with natural laws. 
These are therefore essentially a counter statement of the preceding 
propositions, but the principal object of their preparation is to point 
out the true relation of biology to systematic, historical and correlative 
geology. They consist largely of the statement of certain of the prin-
ciples involved in the theory of organic evolution, but they are by no 
means intended as a full statement of those principles, nor are they 
presented for the purpose of either discussing or defining them as such. 
That is, the ·statements are made not for the purpose of formally enun-
ciating these principles, but for the purpose of making practical appli-
cation of them to the subject in hand. I have selected for statement 
and comment such of them as I believe to be accepted by all naturalists 
who admit the truth of organic evolution, and I make ·such application 
of them as I believe will necessarily commend itself to all geologists 
who admit that truth and its applicability to biological geology. 
These propositions are not intended to embrace the whole range of 
biological geology, but only such of its leading principles as are discussed 
*Asa rule I do not use the term paleontologist to indic:1te a geologist who prose-
cutes hi inve t igations mainly from a biolon-ical standpoint. He has no more need 
of a pecial designation than one who devotes himself to geological dynamics or to 
stratig1:aphy an,l much less than one who rejects the aid of fossil remains in the lat-
t r hranch of geologica.l inv.estigation. In the present instance, however, I refer to 
tho, e who regard paleonto]ogical evi<lence not merely as essential in systematic 
geolorry but a independent of physical evidence. The latter claim will on follow-
ing page' be shown to be without rational foundation. 
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in these essays. Therefore, a certain lack of immediate relevancy will 
appear in the order in which they are stated. 
(1) All species of animals and plants have originated genetically from preexisting 
forms, and therefore all are more or less mutable as regards their reproduction. These, 
together with the various divisions higher than species into which the animal and 
vegetable kingdoms are divisible, have respectively acquired their distinguishing 
characteristics by differential and gradually progressive evolution. The extincti911 
of all species and other divisions of the animal and vegetable kingdoms which has 
taken place during geological time has always been by natural means and in accord-
ance with natural laws. It has generally been secular and gradual, but in many 
cases locally or regionally accidental. No universal extinction has ever occurred. 
This proposition ·is presented mainly as a countercheck to those por-
tions of the preceding series of propositions which assert the special 
creation and periodically universal extinction of species, and also as a 
necessary conco~itant of the propositions which follow. It is proper in 
this connection, however, to make some general remarks concerning 
species. 
It was comparatively easy to define a species in accordance with the 
views of the early naturalists, but it is more difficult to do so in accord-
ance with the principles of modern biology. Because of this, and doubt-
less in part because of the lingering influence of those early views, thei'·e 
is much difference of opinion as to what constitutes a species. This is 
especially observable among those who describe and publish fossil i·e-
mains. Some treat every form which is describably different from 
another as a distinct species, while others treat these closely similar 
forms, especially if they evidently belong to the same fauna, as varieties, 
and apply the term species in a more comprehensive manner. 
I adopt the latter method in these essays, and regard as belonging to 
one am the same species all assemblages of individual forms, even if 
they are very varfabre, which occur in strata of the same stage, or if 
they occur in adjacent or other stages, which there is reason to believe 
freely interbred and were capable of producing the same kind. with its 
varieties,-tha.t is, 1 regard species as being variable as well as muta. 
ble. ~till, altliough species are more or less variable, they have a 
recognizable entity, for while they are mutable they possess n, certain , 
tendency to stability of characteristics which has remained through long 
lines of reproduction or until gradually overcome by evolution al cliange. 
(2) Coincideut with the progress of evolution, notwithstanding the retarclation, 
inertion, and even degradation hat have occurred along certain lines~ there has 
been during geological time a general average advancement in biological rank of ani-
mal and vegetable forms, evidence of which is afforded by certain characteristics of 
their fossil remains. 'l'b.e evidence of this general advancement constitutes the ulti-
mate standard of measures of geological time as . a whole and the principal mean~ 
of ascertaining the order of full succession of the events which attended the pro-
·duction of the stratified. rocks of the earth. 
It is true. as was briefly meutioned in Essay n, t1at the practical 
geologist finds numerous local indications of the relative age of for-
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mations and of the order of occurrence of geological event , uch a th 
resting of one formation upon another, lava overflows, fault and other 
displacements, subaerial erosion, etc. All _such indication , however, 
are of service only in local, or at best in regional, investigation , and 
although they may be numerous and of great local value, they are 
always so disconnected that they can never be reduced to a general 
system of chronological classification, or even to a part of it, without 
the aid of fossil remains. It, therefore, can not be too earnestly as erted 
that the general advancement which has occurred during geological 
time in the biological rank of organic forms, notwithstanding its varia-
tions and numerous discrepancies, together with their multifariou dif-
ferentiation, constitutes the only means of measuring that time as a 
whole or of any considerable portions of it. It is to this abstract meas-
ure of time that material form has been given in the ~onstruction of the 
geological scale. 
Notwithstanding the indispensability and general trustworthiuesi 
of this time-measure in the study of historical geology, it can not be 
denied that it is not comparable in precision with the standard of 
sidereal time, because the latter is mathematically definable, while the 
former is based upon past biological conditions which were subject to 
infinite and often great variation. 
(3) The chronological features which fossils possess are not of a special character 
as such, but they l),re among those upon which their biological classification is based, 
all of which features have resulted from both progressive and clifferential evolution. 
Progressive, and differential evolution were more or less completely 
concurrent, but it was sometimes the case that the latter was greatly in 
excess of the former. From progressive evolution we have successive 
stages in biological rank, and from differential evolution th infinite 
variety of forms which occur in approximately the same rank. Both 
are often exemplified by one and the same series of fossil forms, but 
in the study of historical geology the results obtained from each are 
-of different applicability. Those of progressive evolution are directly 
chronological in character, and therefore of broader significance, thau 
are those of differential evolution, the results of the latter being only 
indirectly chronological in character and of empirical applicability in 
geological studies. 
Progressive evolution has produced from the great mass of life which 
has continuously existed upon the earth variously connected genetic 
lines of organic forms, the aggregate of which lines extended through 
the whole of geological time. The varying structure of tliese form 
exhibits grades of biological rank, which, by their continuity and their 
relation to one another, become chronological in character as well as 
con tituting the basis of their biological classification. 
Diffi r ntial evolution ha produced a great diversity of forms in each 
?f th pr~n ipal grades of biological mnk which have sncce · ively ex-
1 t d durm geol gical time, aud the e are found by empiricai studym 
RELATION OF BIOLOGY TO GEOLOGICAL INVESTIGATION. 295 
characterize the respective stages and substages of the geological scale. 
While the principal evidence of the full chronological order of the 
stages and substages of the scale has been derived from results of pro-
gressive evolution alone, the results of the empirical _studies just men 
tioned are of the utmost importance in sy~tematic geology as well as in 
all practical geological investigations. Indeed, not only the first steps 
in the construction of the geological scale, but the working out of all its 
details, are the result of empirical study, while the result of the philo-
sophical study of all its fossil forms followed and completed it as a 
chronological standard. 
(4) The average rate of progessive evolution for the different branches or divi-
sions of both the animal and vegetable kingdoms has not been the same for each in 
all parts of the world, nor the same for all in any one part of the world, during all 
the time they have coexisted. · 
While the various divisions of geological time as expressed in the 
construction of the great geological scale are satisfactorily,recognizable 
by their respective fossil faunas and floras, each as a whole, their limits 
are often obscured not only by the ranging of certain specific forms 
from one to another, but by the relative acceleration and retardation of 
the rate of progressive evolution of certain of the types which are dis-
. tinctive of the divisions of the scale. Such retardation an(\ accelera-
tion have occurred in various divisions of both the animal and vegeta-
ble kingdoms, which has not only resulted in obscuring the limits of 
the recognized divisions of the scale, but in imparing to some extent 
the relative chronological value of the characteristics possegsed by 
fossil remains belonging to different branches respectively of the animal 
and vegetable kingdoms. 
These differences in rate were no doubt largely due to inherent differ-
ences between those great groups of organic forms respectively, but they 
were also largely due to differences in the effects of the same environing· 
conditions upon different groups; that is, the conditions which were 
congenial to the existence of marine,.fresh water, and land faunas and 
Land floras, respectively, or, in short, the conditions m1der which marine 
and continental life, each as a whole existed, have been so different and 
in many cases so incongruous that their relative rate of advancement 
in progressive evolution was necessarily unequal even under similar 
climatic and hydrographic conditions, and much more unequal when 
these conditions were different. 
For example, in Europe a certain progressive grade was reached for 
the whole of animal all(l vegetable life which all geoiogists recognize 
as Cretaceous. In North America remains of invertebrate life, and in 
part those of vertebrate life, exhibit evidence of essentially the same 
Cretaceous grade, but associated remains of vegetable life show a much 
more advanced grade, while a few vertebrate types show an earlier or 
retarded grade, all being judged by the European standard. 
The foregoing remarks apply particularly to the first part of propo-
296 REPORT OF NATIONAL MUSEUM, 1892. 
sition 4. The second part finds abundant illustration in the great dis-
parity of advancement in rank between molluscan and mammalian life 
during Tertiary time and between molluscan and dinosaurian life dur-
ing Mesozoic time. The disparity is seen to be all the greater if only 
the fresh water mollusca are considernd, the slight differential develop-
ment of which during successive epochs of geological time is mentioned 
and referred to in following paragraphs. 
In these essays the term type* is usually employed with reference to 
the chronological significance of the forms or groups of forms thus des-
ignated. Their succession in time was not necessarily coincident with 
progressive evolution, but they were always the result of differential 
evolution. Their chronological value to the geologist depends upon the 
definiteness of the Ii mits of their time range. Usually their time range 
was comparatively ~hort, but sometimes they continued their existenc6 
through long periods of time. A considerable number of types are 
specially characteristic of each stage of the geological scale, but any 
of them were liable to range beyond its limits. 
(5) The rate of differential evolution among the forms constituting certain 
divisions of the animal and vegetable kingdoms :was greater than that among those 
constjtuting other divisions; and it was greater for some of the members of a given 
division under certain conditions than it was for other members of the same divi-
sion under other conditions. 
The truth of this proposition may be more clearly shown by exam-
ples than by explanation. Some of the most remarkable examples of 
slight differential evolution during a succession of geological periods 
being furnished by fresh water and land molluscan faunas, these may 
first be mentioned. 
Fossil remains of numerous fresh water gill-bearing molluscan fau-
nas have been found in North American strata belonging to nearly 
every geological period from the Jurassic to the post-Tertiary, inclu-
sive, each fauna consisting of members most, and sometimes a1l, of 
which belong to genera that are abundantly represented by living 
species; that is, only a small proportion at most of extinct genera, 
and no extinct families are known to have been included in any of 
these faunas. In short, the differential evolution of the North Ameri-
can fresh water mollu ca during the Mesozoic and Cenozoic eras seem:;; 
" Ber:rn e the term "typo" is nse<l in these es ays in a special and also a somewhat 
variable sense, it require xp1anatory definition . It is herein used to indicate groups 
of animal or v getablo form which have certain recognizable bnt often llifficnltl,Y 
describable, characteri tic in common. Such groups are ometimes identical with 
g ncra, but ib ;\' are ometime le , and often more compreheu fre, eYe11 emhracing 
fomili •: an<l in rare ea.·e ·, orders. They u nally have only an incidental relation 
to th<' •rronps whidt are r cognizecl a. divisions of tho sy ·t matic classification of 
animal. aucl plant·, lrnt th y sometimes coincide with them or constitute acces ·ory 
featnr . of such da. ·iti ati n. T~·pc·:- thus de irrnatecl ar r«:>cognizable by general 
form, pe nliar cl tail.· of e.'. ntial part:-; of strn,·tnre, :icces ory features, or a general 
nmm, ry f p 1:uliaritie of tructnre or biological characteristics. 
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to have been confined mainly to specific variation, and in many cases 
this also was slight. These remarks apply equally to the gasteropods 
and lamellibra,nchiates. Furthermore, the land and palustral pulmo-
nate mollu ks which were contemporary with those just mentioned 
seem as n, whole to have been subject to little if any greater degree of 
differeutial evolution than were the others. It is true that progressive 
evolution iu the case of all these mollusks was also very slight, but 
that d.oes not explain the cause of the slight differential evolution. 
DLuing the time that aU those fresh water and laud mollusks were 
so slightly a,ffectcd by evolutional change marine mollusks were not 
only extremely differentiated, bnt many genera ancl some fa,rnilies suc-
cessively became extinct aud many others were introduced. During 
that time also some of the most important advances were inade in both 
progressive and differential evolution of animal anfl vegetable forms 
that have ever occurred upon the earth. So far as is now known all 
exogenous plants began their existence since those mollusks began 
theirs, and the earlier ones mentioned were contemporaneous with the 
most :flourishing period of the dinosaurs. That great reptilian sub-
class passed its climax of development and became extinct, and yet 
those mollusks were meantime but little chang~d. 
An example of extreme differential evolution is afforded by the Tri-
lobites, which in the early geological ages became greatly differenti-
ated1 but from the time the order became established to that of its ex-
tinction there was comparnti vely little ad van cement in biological rank. 
A somewhat similar example is afforded by the dinosaurs. While 
their rank among reptiles was the highest the difference in average 
rank between the earliest and latest known forms belonging to that 
subclass is comparatively small and little, if any, in favor of tlle latter 
forms. The Mammalia afford a notable example of both progressive 
and differentia,l evolution, ranging in time from the early Tertiaq and 
in rank ending with man. 
(6) The succession of gradnal mutations in the development of the l eading classi-
ficatory features which characterize certain groups of fossil forms vrns not neces-
sarily coucnrreut with consecntivc portions of time. 
For example, the mutations of tbe flexures of tlie dental sac which 
prouuced the various structural features of the teeth l>y which the dif-
foreut groups of the mammalia were characterized, or those of the mantle 
in the prodnction of the lobes and saddles of tl1e septa of chambered 
cephalopocls, did not in either case occur along a single line of progres-
siYe evolution, but aloug numerous differential i'ines coincident with each 
of which the rate of biological progress was different from that of others. 
Therefore advanced stages of progress must necessarily h::we been 
reached on certain of those lines contemporaneously with mueh retarded 
stages on others, anrl similar stages of progress were reached ,1t more 
or less widely separated intervals of ti.me. • 
This statement concerning the dental features of tlie Mammalia and 
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the septal features of the chambered cephalopods * is ou]y intended to 
show that w.llile they really have a good degree of chronological value 
they can not be relied upon to indicate consecutive portions of time, nor 
as absolute tokens of substages of the geological scale. 
(7) The progress of secular extinction of species and other divisions of the animal 
and vegetable kingdoms, including the types which specially characterize the various 
stages and substages of the geological scale, was accelerated by ad verse changes of 
environing conditions and were retarded by a continuance of congenial conditions. 
The final consummation of the extinction of the types was naturally often, and 
perhaps usually, caused by catastrophic changes o{conditions which occurred within 
the limited areas to which they were reduced by approaching secular extinction. 
Secular extinction of all of these forms would naturally begin in those 
localities which first became uncongenial and would be longest deferred 
where congenial conditions lingered longest. It has thus happeued 
that certain of the types which specially characterized a given stage or 
substage of the geological scale have survived in some parts of the 
world long after they became extinct in other parts, and indeed after 
the close of the stage or substage which they and their associates had 
specially characterized. In such cases the surviving types are found 
associated with those which characterize a later stage or substage tban 
the one iu which they originated. 
In this way, for example, it is possible that a given assemblage of 
strata in one region which upon ex parte paleontological evidence would 
be assigned to the Cretaceous was actually contemporaneous with another 
assemblage elsewhere, which, upon other ex parte evidence would be 
assigned to the Tertiary. A similar statement may be made concerning 
any of the other systems or stages of the geological scale with reference 
to those which adjoin them respectively. 
It is not necessary to infer that the locally catastrophic changes 
which completed the final act of extinction of species and typ·es were 
always, or even generally, due to violent physical movements of the 
earth's crust. Such physical changes as would diminish food supply, 
increase the number and relative strength of enemies, alter climatic 
conditions, or affect the quality of habitable waters were doubtless the 
usual immediate causes of final extinction. 
(8) The geographical distribution of species within the time limits of the stages 
and substages of the geological scale, and consequently that· of the distinguishing 
types which the species constitute, has been effected by natural means. Such means 
included not only locomotory and mechanical cli persion within those time-limits 
front one original center which was then the terminus of an evolutional line, but, at 
lea t in the same cases, survival in various regions by separate evolutional lines 
from the faunas of preceding stages and substages was also included . 
.. B cause these septal feature were extraneous to the bodily structure and bore no 
known relation to that strnctnre or to any animal function it may well be questioned 
wh th r a cla ificati u ba ed upon them is accordant with that which their anato-
mi al ·trnc nr mi()'ht ha Ye forui hed. Indeed the philo opbical naturalist can not 
be ntir ,J_,·. atisfi •cl wi uch a cla siticatiou. The case i different, however, as 
r gard mammalian dentition which ha, direct relation to essential structure and 
bodily function 
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It can not be rea onably doubted that as a&rule the specific forms 
which constitute the fossil aquatic fauna of any stage or substage of 
the geological scale reached the localities where they are found by 
geographical dispersion from a siugle genetic center, even in cases of 
unusually great dispersion. Still, it seems impossible that all the fossil 
forms which geologi ts usually feel obliged to regard as representing 
separate species could have originated aud become dispersed in that 
manner. It therefore may be reasonably assumed that each of the 
really or apparently identical forms which occur in different regions,. 
but which belong to one certain stage or substage, may have reached 
their respective geographical stations within that stage or substage by 
separnte evolutional lines from a common ancestral form which existed 
in a preceding stage, which lines were too slightly differentiated to 
produce new specific characteristics. In short, paleoutological evidence, 
seems to warra11t the conclusion that in many cases, at least, both 
generic and specific forms have originated independently in different 
parts of the world, not only contemporaneously, but at successive inter-
vals of time. 
If species and genera really had such a diversity of origin as has. 
been suggested, the various types which they constitute and which are. 
held to characterize the various stages and substages of the geological 
scale may be assumed to have originated in a similarly diverse manner. 
Furthermore, the variable rate of differential evolution suggests area-
son why certain of the characteristic types of a given stage or substage 
might naturally have survived the others and continued their existence · 
in to the next substage, as indicated in the paragraph following propo- _ 
sition n. 
(9) Tho animal i1nd vegetable life of each stage of the geological scale was in the. 
aggregate different as to its forms from that of all others, ahd each stage and snb-
stage was further specially characterized by certain generic, and also more general, 
types or pecnliar groups of species. These types, however, were not necessarily 
confined withi n absolute time-limits. 
So distinctive are the assemblages of types of organic forms which 
cha,racterize each of the tages or systems of stratified rocks that, not-
withstanding the exceptions mentioned in preceding paragraphs, the 
experienced geologist upon such evidence alone readily assigns to its 
proper stage of the great geological scale comprehensive collections of 
fossil remains from any given series of stratified rocks in any part of 
the world. For example, the great Carboniferous system has been by 
means of its fossils as distinctly recognized in Asia and in North and 
South America as in Europe where it was :first studied, and in all those 
partH of the world it has been supposed to be sharply definable and 
wholly distinct, as to its fossil forms, from the Triassic above and the 
Devonia11 beneath. Later investigations, however, have shown that 
Devouian and Carboniferous types are often commingled upon the-
lower, aud Carboniferous and Triassic-types upon the upper, confines. 
of the Carboniferous system. 
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uch a commingling of typei:i is known to occur upon the conftn of 
other systems as well as the CorboHiferous, and the discovery of ·imil r 
-faunal conditions is to be expected iu the case of any of them in all 
regions where the successive serjes of stratified rocks is <·omplere. 
That is, where there js a sharply defined boundary_between any two 
systems it has been clue to such physical changes as broke the conti-
nuity of sedimentation aud of life for the region in which it occurred. 
(10) Although movements an<l. displacements of the earth's crnst have from time 
to time occurred over large portions of its surface, arresting sedimentation or chang-
ing its character and causing great destruction of life, there has never been a uni-
versal catastrophe:of that kind. On the contrary, during all the time that disastrous 
conditions prevailed in any given area, conditions congenial to the existence and 
p erpetuity of life prevailed in othet and greater areas. • 
It is this persistence of congenial physical conditions over large por-
tions of the earth's surface while smaller portions were disastrously 
affected that has not only insured the perpetuity of life in general, but 
that has insured the survival of certain chronological types of living 
forms in some parts of the earth after their complete extinction in 
-other parts. Furthermore it is the evidence of the unbroken continuity 
of sedimentation attending those congenial conditions, as well as that 
of the unbroken continuity of life, which renders it difficult and often 
impracticable to draw distinct physical, as well as biological, lines of de-
marcation between contiguous stages and substages of the geological 
cale, especially wl1en attempting to determine tbe correlation of the 
divisions of tbe scale for different parts of the world. 
The second of the two sets of propositions, together with the accom· 
panying remarks, which are recorded on the preceding pages, show 
that certain of the views held by the early geologists, notably those 
which assumed the universally sharp definition of aU the divisions of 
the geological scale, were radically wrong. Still, it is evident to every 
one who is familiar with modern geological literature that those views 
bave continued to exert an adverse influence upon the biological 
branch of geological inYestigation long after they have been formally 
rejected, even by those wlw continued to be influenced by them. The 
early geologists adopted methods of investigation which were consis-
. tent with their biological views, but I have shown that from the pre • 
ent tandpoint of biology certaiu of those views were so fundamentally 
wroug that the methods which were based upou them are quite out of 
pl::lc in modern inve tigation. Still, those methods of our energetic 
pr dee s:or have come do\\"'Il. to the pre ·ent time with such force and 
with . ·nch videure of the general correctne s of the cale which they 
ha<l c tabli. bed by them that it has been difficult for their successor 
to ndopt the modifi ation of method, which has been neces itated by 
th 0 T at ub ·equent r volution in biolo 0 ·ical thought and methods of 
iu Y ti o·a tioll. 
h fa t.· whic-h hav b n pre, nted on the J)recediIJg pages show 
hat;, hil h ral whi h th' early 0 ·eologi. t. · e tabli hed i, a wonder-
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ful production of human reasoning and the best possible general stand-
ard which can be adopted before a comparatively full investigation of 
the geology of the whole earth has been made, it is not, and can not 
be except in a general way, of universal applicability. That is, while 
the respective stages and substages of the scale are recognizable only 
by means of their characteristic fossil remains, it has been shown that 
any of those characteristic forms are so -liable to range from one stage 
or substage to another that it i1; impossible to sharply define the limits 
of stages, and often impossible to distinguish substages in one part of 
the world as they are known in another part. 
The facts and principles which are enunciated and explained in this 
essay are-of great importance in discussions of the relative chronologi-
cal value of the different kinds of fossil remains and of the correlation 
of series of strata in separate regious of the earth, both of which sub-
jects will, however, be specially discussed in following essays. 
There is another subject which, if more data were available, might 
be profitably discussed at length in this connection. This subject re-
lates to what may be designated as paleoclimatic conditions,* that is,. 
to formerly existing conditions, which in certain parts of the earth were 
more or less materially different from those which now exist in the 
same parts. The evidence that such climatic .changes have occurred 
upon the earth's surface consists of the presence of the fossil remains 
of kinds of animals and plants the living congeners of which could not 
exist in such a climate as now prevails there. For example, abundant 
fossil remains of arboreal floras are found in Greenland far north of the 
present northern limit of trees, and fossil corals are found at various 
localities in similar latitudes which are still farther beyorid the northern 
limit ofliving coral-forming polyps. 
These and similar cases must be taken as positive proof that great 
changes of climate have occurred upon the earth, but there are other 
cases which are frequently accepted as evidence of such changes that 
are of a more doubtful character. That is, t,here is much reason to 
believe that certain kinds· of animals and plants formerly lived under 
cbmatic conditions which their nearest living congeners seem incapable 
of enduring. For example, the natural range of living elephants, 
rhinoceroses, and palms does not reach beyond a warm-temperature 
climate, but remains of certain species of those animals have been found 
where arctic winters prevail, and they are known to have been pro-
vided with ·a hairy protection against the cold. Remai~s of palms 
have also been found associated with those of fossil floras that indicate 
at least a cool temperate, if not a more severe, climate. i -
There is a multitude of other facts which bear upon this subject, but 
only these references to it are introduced here to indicate it as one of 
those which the geologist needs to bear in mind in ail his biological 
investigations, especially those which pertain to correlation. 
* Ila.Aai6e;, ancient; KA.ztta, climate. 
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V. THE RELATIVE CHRONOLOGICAL VALUE OF FOSSIL REMAINS. 
The discussions in the preceding essay of the po§!itive value of fossil 
remains in systematic and historical geology have made it apparent 
that there is much difference in their relative value, especially as regards 
their use in characterizing the different stages of the geological scale and 
in determining the geological age of the strata in which they may be dis-
covered. It is this subject, the relative chronological value of fossil 
remains, which I propose to discuss in this essay. 
The basis of comparison of such values is a matter of much impor-
tance. The early geologists believed that all kinds of animals and 
plants were specially endowed at their creation with a certain chrono-
logical impress, but that this impress, being more distinctly recogniz-
able in the fossil remains of some kinds than in those of others, they are 
consequently of greater chronological value. According to this idea 
the relative value of fossil remains consists only in the greater or less 
distinctness with which that impress can be recognized. The accept-
ance of the theory of the evolutional development of organic forms 
necessitate·s the rejection of this idea of the early geologists, which 
was one of the strongest influences in shaping their views of historical 
geology, but as already intimated its adverse influence is still observ-
able in the practice of certain modern authors, even though they may 
theoretically disavow it. 
Rejecting the idea of special endowment just :i;eferred to, we must 
consider the relative chronological value of fossil remains with refer-
ence to thenaturallaws which have produced their characteristics and 
governed the various conditions of their origin. Much may profitably 
be said concerning the comparative chronological value of the different 
genera, families, etc., belonging to one and the same class of any 
branch of either the animal or vegetable kingdom, or to different classes, 
but I propose to discuss only the broader relations to one another of 
the more general kinds of fossil remains. These discussions will re-
late to the time range of each of those general kinds, the various con-
ditions under which they have been preserved, the various conditions 
of habitat of the animals and plants which they represent, the relative 
rate of evolutional development of the different kinds and their differ-
ence of reciprocal relation to one another. 
o fact in historical geology is more conspicuous than that of the 
great differences in time range of the various kinds of organic forms, 
ome of them having ranged through the whole of the time represented 
by the geological scale, while others, and among them some of the bio-
lo<Ticall mo t important kind , ranged through only a comparatively 
mall p, rt of it. 
Th variou condition under which the different kind of fossil re-

' 
Report of National Museum, 1892.-W hite . PLATE XIV. 





















T ABLE SHOWING THE T IME-RANGE OF C ERTAIN K IN DS OF A NIMALS AND PLANTS. 
. l\Iarine invertebrate . 
B. Ton-marine and land invertebrates. 
. Fish . 
D. Batrachians and r ptile . 
E. Birds. 
F. Mammals. 
G. Land plants . 
RELATION OF BIOLOGY TO GE,OLOGICAL INVESTIGATION. · 303 
mains :h.ave been preserved is also of great importance in this connec-
tion. Some of them have been preserved only in marine deposits and 
. -others only in nonmarine. Marine deposits have been continuous 
through the whole ◊f geological time, while nonmarine deposits are not 
known among the older formations, and those which are known have 
necessarily been isolated and have had little or no direct relation either· 
to one another or to marine deposits. The various· conditions of habi-
tat of the animals and plants which have furnished fossil remains also 
bave much significance with reference to these discussions because of 
t heir essential relation to the differences between the kinds and to their 
differences of relation to one another. 
It was shown in the preceding essay that while the general ad-
vancement in biological rank of organic forms which has occurred dur-
ing geological time constitutes tpe . ultimate standard of measure for 
that time, there has not been a uniform secular advancement for all 
kinds, but that there has· been much difference in the rate of evolu-
tional advancement for the various kinds of both animals and plants. 
Again, the differences of reciprocal relation between the various krnds 
of animals and· plants which have furnished fossil remains are inti-
mately connected with the causes which have produced the differences 
of chronological value of those remains. That is, certain kinds were 
not only radically different fropi others, but they lived under such wide 
differences of condition and were so nearly free from reciprocal rela-
tion to others, that they could not have produced ~ closely similar chro-
nological record. 
The facts thus briefly state·d are of themselves clearly suggestive of 
the subject of this essay, that is, of wide differ,mce in the .relative 
value of the different kinds of fossil remains as means of characterizing 
the different stages of the geological scale and of determining the geo-
logical age of the strata in which they are found. These differences, 
however, will be discussed at some length on the following pages, but 
it is proper to say at the outset that while certain of the kinds men-
tioned are much more valuable for the purpose indicated than are 
others, it is inexcusable in any geologist, in attempting to determine 
the geological age of formations, to reject any kind as valueless, or to 
fail to give due weight to every accessible relevant fact, whether bio-
logical or physical. · 
A special grouping of the different kinds of fossil remains is more 
apprqpriate for these discussions than is a strictly systematic one, and· 
I have therefore adopted the following: (a) marine invertebrates, (b) 
nonmarine and land invertebrates, ( c) fishes, ( d) batrachians and rep-
tiles, (e) birds, (/) mammals, and (g) land plants. For convenience of 
reference our present knowledge of the time-range of these kinds may 
ue pr~sented i-n tabular form. The accompanying table, Plate xiv, rep-
resenting the whole of geological time by its height, indicates in a 
general way by perpendicular lines the time range of the kinds just 
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mentioned, and remarks in following paragraphs further explain the 
known range of some of the subordinate, as well as that of the princi-
pal kinds. 
• The h()rizontal spaces of the table represent the systems or stages of 
the geological scale. The proportionate width of the ~paces which 
contain the names of those systems or stages is not intended to indi-
cate the actual ratio of geological time for each, but it may be stated 
as the general opinion of competent investigators that the portion of 
the scale from the Qambrfan to the Carboniferous inclusive represents 
a much greater length of time than does the portion from the Trias to 
the Tertiary inclusive. In other words, it is generally believed that 
the Paleozoic portion of the geological scale was of much longer dura-
tion than was that of the Mesozoic and Cenozoic portions.together. 
The perpendiculal lines in the table, which are placed singly or in 
pairs or groups under letters of the alphabet from A to G inclusive, 
represent the time range of the kinds of animals and plants which 
have already been mentioned, and which for convenience of reference 
are again recorded opposite corresponding letters at the foot of the 
table. This method of grouping the different kinds of animals and 
plants, as already intimated, is adopted only for present convenience 
in making comparisons of chronologica1 values. All the principal kinds 
which are designated in the usual systematic classification are, how-
evel', included in these special groups, the few that are omitted being 
regarded as of little or no importance in this connection. The dotted 
portion of certain of the lines indicates uncertainty as to the real ex-
tent of the time range which is shown by them because of imperfect or 
doubtful representation of those kinds by discovered fossil remains . 
. Of all the animals which have existed upon the earth whose remains 
have been discovered only those of marine invertebrates have been 
found to range through the whole geological scale. The time range of 
these j mportant portions of the animal kingdom is represented by tlrn 
group of five perpendicular lines under the letter A. The marine in-
vertebrate life thus represented includes the Protozoa, Omlenterata, 
Annuloida, A.nnulosa, and Mollusca, the latter including the Mollus-
coida. That is, it includes five of the six subkingdoms or branches of 
the animal kingdom. 
The nonmarine and land invertebrates whose time range is intended 
to be represented in the table by the two perpendicular lines under the 
letter B are only insects and fresh-water, brackish-water, and land 
mollu k ", The discovered fossil remains of all other nonmarine and 
land invertebrates are regarded as either too 1·are or too unimportant to 
be profitably considered in the comparisons which are to folJow. The 
longer of the two lines may be taken as reprei;enting the known time 
r ange of in ect and tlrn horter that of land and non marine mollnsca-
The pair of perp uchcn1ar JiJ1es in t11e table under the letter C hows 
th approxim, t time r nge of all the variou · killds of animal remain 
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which have been referred to the fishes. The shorter of the two lines in-
dicatejl the known range of the teliost fishes and the longer which of 
the other kinds, the latter including certain forms that differ materially 
from any living fishes. 
The time range of Batrachians and reptiles, so far as it is known, is 
shown by the three perpendicular lines in the pable under the letter D, 
that of the dinosaurs alone being represented by the shortest line of 
the thrP-e. _ 
The known time range of birds is represented by the single line under 
the letter E. It is here assumed that most, if not all, the fossil tracks 
found in Triassic strata and formerly referred to birds are those of 
dinosaurs. 
The two lines in the table under the letter F represent the known 
time range of mammals, the longer line representing that of the non-
placental and the shorter that of the placental mammals. 
The known time range of land plants is represented by the two lines 
under the letter G. The shorter line represents the range of the dicoty-
ledons and palms and the longer one that of all other kinds. The algffi 
and diatoms are omitted from the table as being of little or no impor-
tance in the comparisons and discussions which are to follow. 
The earlier portion of the time-range for each of the kinds of animals 
and piants as shown by the perpendicular lines in the table is naturally 
more incompletely and indefinitely represented by fossil remains than 
is the later portion, because of the smaller variety and greater rarity-of 
those earlier remains and also in most cases because of the increasing 
difference in character from living forms which is observable from later 
to earlier formations. In :some cases, however, the early portion of the 
time range as it is now known begins so suddenly and with forms of 
such high biological rank as to make it evident that its real beginning 
was mucn earlier than it .aas yet been proved to be by actual discovery 
of fossil remains. l 1he iast-mentioned fact is of great importance in 
many respects, but 11., does not necessarily affect the question under 
consideration, because all estimates of the relative chronological value 
of fossil remams must be confined to the kinds already known, and the 
application of such estimates must be confined to those portions of the 
geological scale in the strata pertaining to which the remains are 
known to occlll'. 
Although much the greater part of all the known fossil remains of 
the earth are of marine origin, 1.t IS a significant fact that most of the 
general kinds represented m the table are either of nonmarine or land 
origin. The extreme diversity ot these conditions of habitat implies a 
wide diversity of character and suggests a wide difference of values. 
It is this diver~1ty which makes it necessary to discuss the different 
kinds of tossil remams with reference to both habitat and conditions 
of preservat10n. 
H. Mis.114, pt. 2-·-20 
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While a greater or less number of other kinds of animals, such as the 
Oefacea, Sirenia, birds, reptiles, etc., resort to or live in marine waters, 
only invertebPates and fishes have marine aqueous respiration.• It is 
therefore evident that with the forementioned exceptions, together with 
that pf their ancient representatives, tllese kinds of animals only liave 
ever been denizens of marine waters, and it is also evident that with 
the exception of a few migratory kinds the remains of denizens of 
marine waters found intombment in no other than_ marine sedimentary 
deposits. 
The character of the physiological functions of all the other animals 
which are represented by fossil remains made them denizens either of 
the land or of nonmarine waters. In view of this fact and of others 
which have been mentioned in Essay r, it is apparent that with few 
and mostly accidental exceptions their remains became fossilized only 
in nonmarine sedimentary deposits. 
The land in the vicinity of inland bodies of water naturally consti-
tuted a more congenial habitat for such plants as have in part become 
fossilized than did open ~eacoasts, and, as shown in Essay r, plant re-
mains were much more likely to have become preserved in nonmarine 
than in marine sediments. This statement is supported by the fact that, 
with rare exceptfons, all discovered plant remains, especially such as are 
preserved in a classifiable condition, are found in nonmarine deposits, 
which are shown to be such by the character of the accompanying re-
mains of aquatic faunas. ..Among the apparent exceptions to this rule 
are the beds of coal, and of shale containing plant remains, which are 
found to alternate with other beds bearing remains of unmistakably 
marine animals. These cases, however, are regarded as representing 
alternate subsidence and slight emergence of marshy land with relation 
to the level of shallow marine waters. Such conditions are_accordant 
with the ·forementioned alternation of the remains of land plants with 
those of marine animals, and also with the fact that the actual com-
mingling in one and the same bed of the two kinds of remains has very 
rarely been discovered. 
The foregoing facts make it evident that as a rule, having only the 
exceptions just indicated, strata of marine origin contain no other fos-
sil remains than those of invertebrates aud fishes. It should also be 
remarked in thi connection that .fish remains are often absent from 
trata that contain invertebrate remains in great abundance, and that 
in all other ca es the proportion of the former to the latter is very small 
a regard , both numbers and variety-that is, as a rule, fish remains 
, re ·omparatively o rare that a large proportion of the marine forma-
tion · are found to contain no other fo , il remains than those of inver-
t br, te . Tho fact al o make it evident that with few and compar-
ativ 1 unimportant exceptions the remains of all land animals, as well 
a ho· of all land plant , are found only in edimentary deposits of 
11 mnarine origin. 
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By referring _to the table on Plate xrv it will be seen that the time 
range of none of the nonmarine kinds of fossil remains extends much 
beyond the estimated later half of-geological time, and that the range 
of a nart of theni is much less. It will also be observed that the time 
raug·e of marine invertebrates is from tbe beginning to the end of the 
time represented by the geological scale. Therefore, there is no po~si-
bility of making comparisons bet1rnen remains of marine animals and 
those of all other animals as well as those of land plants for a very 
large early part oftbe geological scale, because none of the latter kinds 
have been discovered there. Indeed, opportunities for any such com-
parisons for the whole Paleozoic portion of tbe scale, besides those 
which are practicable between remains of the marine animals and those , 
of the laml plants of the Oarbon~ferous system, are very few and com-
p:.uatively uuimportant. It is probable that many and important non-
marine deposits were formed during Paleozoic time and that they con-
tained the remains of nonmarine faunas, but reference is here made 
only to the present extent of our knowledge in that direction. 
For the Mesozoic and Cenozoic portions of the geological scale oppor-
tm1ities are much more numerous for comparing fossil , remains of ma-
rine with those of nonmarine origin than they are ~or the Paleozoic 
portion. This is..because nonmarine formations are of more frequent 
occurrence among the sedimentary rocks of the two later eras than 
among those of Paleozoic era, vJnd also because of the greater abun-
dance and variety of the remains of nonmarine and land faunas and of 
land floras in those later formations. It is; however, a fact of great 
importance in this connection that the aggregate proportion of non-
marine formations to those of marine origin, even for the Mesozoic and 
Cenozoic portions of the scale, is very small. 
It is thus apparent that for the Paleozoic po,rtion of the scale it is 
marine formations almost exclusively with which the geologist has to 
deal, and that for the remainder of the scale marine formations are far 
in excess of the nonmarine. Indeed, they are so far in excess that, 
with the exception of a few regions like the interior portion of North 
.America, for example, the occurrence of nonmarine formations is. quite 
exceptional. 
The absence of marine deposits among the formations of the earlier 
part of the geological .scale and the great excess of the marine over 
the nonmarine among those of the later part, even where the latter 
are most abundant, is a great impediment to the comparisons which it 
is desirable to make between them and their fossil contents respectively. 
Still, this is not a greater impediment to such comparisons than is the 
incongruity or want of reciprocal relation not only between the marine 
and nonmarine, but between the different kinds of the latter.* 
* Dr. Theollore Gill has clearly pointed out the incongruity between land and 
marine faunas from the standpoint of recent biology. See Proc. Biolog, Soc., Wash-
ington, Vol. 2, p. 32, 1885; and The Nation, Vol. 241 p. 431 1877. 
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The physical incongruity between marine and nonmarine formations 
is manifest in the fact that the presence of on.e or more of the latter 
in a series of the former kind of formations always implies that there 
have been such disturbances of physical conditions a' to cause at least 
a local break in the continuity of marine sedimentation as well as in 
that of faunal successi9n. Such breaks also jmply a greater or less 
interruption of the chronological record, .the extent and character of 
which can be determined, if at all, only by indirect means. It is, how-
_ever;the want of reciprocal relation between marine faunas on the one 
hand and nonmarine and land faunas and land floras on the other that 
more concerns the question of the relative value of the different kinds 
of fossil remains in characterizing the time divisions of the geological 
scale than does a similar want with reference to other kinds. 
The biological contrast between marine faunas and land floras and 
between their respective conditions of existence is so complete that it 
is unreasonable to assume that the evolutional _changes which have 
taken plac.e in each during geological time were chronologically concur-
rent. Therefore, whatever of intrinsic value in the characterization 
of the divisions of tlle scale the fossil remains of the one series may 
possess, it is quite independent of that of the other. 
It is true that the biological contrast . between marine faunas and 
land faunas is not so complete as it is between marine faunas and laud 
floras, but as regards interdependence and common conditions of ex-
istence the want of reciprocal relation between marine faunas and a 
large proportion of the members of all the land faunas is well nigh 
complete. Real or apparent exceptions to such completeness are ob-
servablein the exclusively marine habitat, or marine resort for subsist-
ence, of certain mammals, reptiles, and birds, but the~e are cases of 
adaptation to conditions which a,re abnormal or exceptional for the 
respective classes to which they belong. 
Notwithstanding these exceptions it is evident that during geological 
time there has been no necessary concurrence of rate or degree of pro-
gressive evolution between marine and land faunas, and therefore that 
the chronological value of the one series of faunas has in no case a 
necessary relation to that of tlie other, or no other than a common sec-
ular relation,* which is at best obscure. 
The relation of the marine to the nonmarine aquatic faunas is less 
incongruous than it is in the case of the land faunas already noticed, 
the re pective members of nonmarine faunas having much in common 
with corre ponding members of marine faunas as regards zoological 
affinity. Such a relation, however, does not make nonmarine fossil 
. fauna of concmrent chronological value with the marine, because of 
th on picuou fact that the rate of both progressive and differential 
e olution ha been remarkably low in the ca e of nonmarine, especially 
The difficulty or impo ibility of correlating marine deposits with those of non• 
marine origin is discussed at the close of Essay YI, 
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fresh-water, faunas. Among Hlustrations of this tardiness of evolution 
may be mentioned the close similarity to one another of the Jurassic, 
Cretaceous, Tertiary, and recent fresh-water molluscan faunas, and also 
the fact that much the greater part of the ancient ichthyic ,types which 
have survived to the present day are found among the fresh-water fishes. 
The foregoing comparisons have been made between marine faunas 
on the one hand and all othe:r: faunas and the land floras on the other. 
When we come to compare the various kinds of land animals with one 
another, and with land plants, we find that while reciprocal biological 
relation between them 1s more or less intimate in certain respects, there 
is no such relation as would necessarily have produced a concurrent 
rate of progressive evolution in all of them. On the contrary, when we 
come to examine the fossil land faunas and floras we find that there has , 
been a great difference among them as to the rate of progressive evo-
lution for each, and also a marked difference in the relative extent of 
differential evolution. 
For example, the ea,rliest known dinosaurs were introduced before 
the earliest known dicotyledonous plants. The former, after a wonder-
fully differentiated development, • became extinct, together with the 
enaliosaurs, about the time of the introduction of the earliest known 
of the placental mammals. OtlJ_er reptilian families, and even closely 
related genera, which were contemporary with the dinosaurs and enal-
iosaurs, have survived to the present day. Long before the extinction 
of the dinosaurs, and before the introduction of the earliest known pla-
cental mammals, a dicotyledonous flora prevailed, composed largely of 
families which are well represented by living plants, several of which 
families contain genera that are common among living floras.* 
Up to the close of the Cretaceous the general rate of progressive 
evolution of land plants was, ·as shown in the preceding essay, more 
rapid for North America than for Europe; but it was afterward much 
less rapid on this continent than was that of the contemporary .placen-
tal mammals. 
For the time that the dinosaurs are known to have existed their rate 
of progressive evolution was very slow and their differential evolution 
very great. That is, while their differential evolution resulted in an 
infinite variety of forms and their adaptation to the greatest extremes 
in methods of locomotion and of dietetic subsistence, the average bio-
logical rank of the Jurassic and Cretaceous dinosaurs seems not to have 
been appreciably higher than is that of their Triassic predecessors. 
Indeed, it is an admitted fact that many of the latest known North 
American dinosaurs have strong Jurassic affinities; and it may also be 
remarked _that the affinities of their associated nonplacental mamma-
lian remains are similar in this respect. 
*All these comparisons are made with special reference to North American paleon-
tology. 
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Two extremes of rate of evolution are exemplified by the fresh-water 
mollusca on the one hand and the placental mammals on the other. 
The evolution of the former has been slower than that of any other 
animals of equal biological rank, and the evolution of the latter more 
rapi<l. than that of any others, even among their contemporary forms 
of life. 
Applying the foregoing statements to the methods which have been 
adopted in the construction of the geological scale and in the recogni-
tion of its divisions, we observe that for the portion which may reason-
ably be assumed to represent fully the first half of geological time tire 
work has been accomplished entirely by means of marine invertebrate 
fossils. These only were available for that purpose, but they were 
sufficient. We further :find that the remainder of the Paleozoic portion 
of the scale was constructed by means of marine invertebrate remains 
with only the auxiliary aid of plant and :fish remains. The latter aid 
was not really necessary, because the succession and completeness of 
Paleozoic marine life was unbroken, and the re:o:iains which those forms 
of life afforded constitute of them.selves abundant material for charac-
terizing consecutive divisions of the scale. 
The opinion formerly prevailed among geologists that at the close of 
Paleozoic time there was a material and general break in the succes-
sion of marine life coincident with that which was assumed to have 
taken place in the case of land plants, and which was also assumed to 
have been at least approximately coincident with the introduction of 
dinosaurs, birds, and nonplacental mammals. 
It is now known, however, that the succession of marine invertebrate 
life was as complete from Pai~ozoic to Mesozoic time and from Mesozoic 
to Cenozoic time as it was for any other portions of the geological scale. 
Furthermore the remains of Mesozoic and Cenozoic marine inverte-
brates are as sufficient for the characterization of those divisions of 
the seal~ as are remains of marine invertebrates for the Paleozoic por-
tion. 
It is thus apparent that there has b_eeu a continuous and full succes-
sion of marine invertebrate life through the whole time range of the geo-
logical scale, and that its remains are as sufficient as any fossil remains 
can be for the characterization of every one of its divisions wherever 
they are represented by fossiliferous rocks of marine origin. Further-
more, from the beginning to the end of geological time, there h~Js been 
a good degree of tmiformityof the rate of development of marine inver-
t brate , and the reciprocal relation of the various kinds to one another, 
o far as concern' it. bearing upon geological questions, has always 
b en intimat and fa comparatively uniform character. Therefore, the 
paleonto1ogica1 re ·ord which th y have produced is to a great degree 
c mpl t in it ' lf arnl liarmoniou in all it part . 
On th th r liand it i: appnr 11t tl1at, the Ion o·e ·t known time range 
of tb · fo · ·il r maiI1 of auy of the other kind , of animal. or of Jaud 
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plants falls very far short of the full range of the scale, while the range 
of each of the more important of these kinds is at best through only a 
portion of the later half of the scale. Besides tbis, the incongruity 
which has been shown to have ·existed between the different kinds of 
these nonmarine and land animals and land plants respectively, and the 
difference in the rate of evolution of eacb, were such that their respec-
tive time ranges could not have been so complemental of one another 
as to constitute of themselves a consecutive and harmonious paleonto-
logical record for that portion of the geological scale in which they oc-
cur. .A .. t least a record thus produced could not have been so complete 
as is that which has been produced for the whole scale by the combined 
ranges of the different kinds of marine invertebrates. 
If the fossil remains of the nonmarine and land faunas and land 
floras can not be used conjointly as a standard for the characterization 
and recognition of the divisions of the geological scale it is evident 
that none of the kinds which they embrace can be' separately so used. 
It has been claimed by some authors that, although their complexity of 
structure was the predisposing cause, the exciting cause of the re-
markably rapid progressive, and the wide differential, evolution of the 
placental mammals was their sensitiveness to physical changes which 
were so slight that they produced little or no effect upon associated 
faunas. They further claim that this sensitiveness to slight physical 
changes has made the remains of those animals more valuable as indi-
cators of the divisions of geological time than are any other fossil 
remains. 
Whatever may have been the cause of the rapid changes which took 
place among those mammals it is true that their remains are often 
valuable for distinguishing subordinate horizons which other fossils do 
not clearly indicate. It is plain, however, that a chronological classi-
fication based upon such rapidly changing forms alone will not har-
monize with that which we are obliged to use for all that great earlier 
portion of the scale in the strata of which such remains do not occur, 
nor with the continuation of that classification which is necessarily 
used for the remaiuing portion of the scale. 
If the remains which the placental mammals have left had shown 
any such approach to a direct succession of faunas as have the marine, 
and especially the nonmarine, invertebrates they would be much more 
valuable in the way just mentioned than they are now found to be. That 
is, there are great faunal breaks among themselves so far as their suc-
cession is known, and an especially wide faunal hiatus between the ear-
liest of them and the nonplacental mammals and the dinosaurs which 
preceded them, while the known succession or continuous existence· of 
species of gill-bearing mollusks show that the stratigraphic record is 
continuous. 
For example, certain species of gill-bearing fresh water mollusks are 
found associated with dinosaurian remajns in the interior region of 
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North America, and the same species have _been found in an overlying 
formation which is characterized by an abundant placental mammalian 
fauna. Such a survival of gill-bearing mollusks implies the continua-
tion of a congenial aquatic habitat, continuous sedimentation, and a 
continuous record of time. In this way specific molluscan forms are 
found to have bridged the gap .between characteristic mesozoic, and 
equally characteristic cenozoic vertebrate forms so far as the existence 
of the latter has been proved by the discovery of fossil remains. It is, 
therefore, evident that neither the exceptionally rapid rate of evolution 
like that of the placental mammals, nor the exceptionally slow rate, 
like that of the fresh water mollusca, can be used independently as a 
standard of geological time. 
It bas been shown on preceding pages that it is the general advance-
ment in biological rank for all organic forms and for the whole of geo-
logical time that constitutes the ideal ultimate standard of measure 
for that time. It does not necessarily follow, however, that the geo-
logical scale is actually based upon the combined average rate of 
advancement of all those forms because this is a factor which can not 
be definitely ascertained. Still, in all cases it is necessary to apply 
that idea so far as is practicable. 
In view of the facts recorded in the preceding paragraphs we must 
necessarily place the highest estimate of chroD:ological value upon the 
fossil remains of those kinds which have existed under the most nearly 
uniform conditions through the whole of geological time, and which 
give evidence of the niost nearly uniform advancement in biological 
rank. Accordingly the remains of marine invertebrates possess legit-
imate claims to a higher estimate of chronological value than do those 
of any other kinds of animals or of plants. 
It is true that the rate of development in biological rank of marine 
invertebrates does not embrace the entire advance for the whole animal 
kingdom because it begins in the scale as it is now known with many 
highly organized forms and ends without including the vertebrates, 
but this fact does not affect any of the necessary elements of their 
superior chronological value which have just been mentioned. The fol-
lowing summary of facts relating to the marine-invertebrates show their 
principal claims to the highest estimate of value in characterizing the 
divi ' ions of the geological scale and in determining the geological J1,ge 
of the strata in which their remains are found. 
The marine invertebrates embrace :five of the six subkingdoms or 
branch of the animal kingdom. 
Th y have coexi ted in every stage of geological time while the 
known time-ran ·e of other animals, as well a of land plants, bas been 
er mu h 1 
Th pre, ervation of their remain having been a natural consequence 
of h hara t r of h ir habitat they are faunally more complete than 
ar ho f any land animal , and for the same reason they are florally 
mpl t han are r mains of land plant . 
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They all lived under the same or closely similar nonditions, and those 
conditions were more nearly uniform throughout all geological time 
than were those under which any other forms of life existed. Their 
remains have, therefore, produced a more nearly uniform chronological 
record. 
Their relations to one another were wholly congruous, while the rela-
tions of all of them to all nonmarine faunas and land :floras was more 
or less incongruous, and in many cases extremely so. 
The formations containing their remains are for the whole world and 
tbe whole of the geological scale far jn excess .of those which contain 
I
; the remains of any other forms of life, especially the remains of land 
,plants and land animals. 
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VI.-CORRELATIVE GEOLOGY AND ITS CRITERIA. 
The term correlative geology is not in common use but it is adopted 
as a present convenience in discussing the correlation of assemblages 
of strata as divisions or subdivisions of the geological scale as it is 
developed in separate regions, and the identification of formations 
within one and the same district or region. As here used the term 
correlation refers to geological systems or other comprehensive series 
of stratified rocks which occur in different and more or less widely sep-
arated parts of the world between which parts there is no physical 
continuity of strata, or npne that it is possible to discoyer. Correla-
tion applies to general geology, identification to local or regional inves-
tigations. 
The latter may be discussed under two heads, direct and relative. 
Direct identification applies to formations the characteristics of which 
at one or more localities have been ascertained, and as these are 
naturally of limited geographical extent* the· application is similarly 
restricted. 
If a formation were exposed at the surface throughout its whole 
geographical extent its identity at all points would be self-evident, but 
all formations being more or less covered from view by one another or 
by surface debris, they are usually accessible for study only where 
they have been corraded by drainage streams or brought to the sur-
face by movements of the earth's crust where their exposure has 
been effected by subaerial erosion and denudation. It is at such 
localities only that they _can be satisfactorily identified, but such iden-
tification implies the actual or original continuity of the formation 
between all the localities at which the identification has been made. 
It is the identification of formations and not their characterization 
which is here discussed. The latter, as indicated in Essay n, must be 
determined by original studies at one or mor~ localities from a variety 
of data, chief among which are the biological, although the physical 
are always indispensable, while identification refers to a recognition of 
those characteristics else where. 
Specific identity of fossils affords the surest test of the direct identity 
of a formation at localities between which its physical continuity can 
not be traced, but lithological irnilarity, general evidence of homogeny 
and other physical indications are often efficient aids in such identifica-
tion and in ca e of failure of biological evidence they are often in a 
go( d. d gree ati factory. 
By the term relativ identification i meant the recognition of the 
pr per pla ·e f a given formation in a ries the taxonomic order of 
, with the re tricted definition 
an aract rizatio . 
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which has been determined by the previous study of formations which 
have been directly ide:o.tified. Therefore, while direct identification is 
confined to the geological limits of separate formations, relative identi-
fication may extend throughout a large region by the overlapping of 
formations. Such a recognition of the taxonomic position of formations 
is usually the direct result of empirical study of a given series within fu • 
limited region, but it is often the result of those philosophical studies 
which have been made in connection with the construction of the great 
geological scale, especially in cases where a wide time-hiatus exists 
between formations.* The latter, however, approaches correlation in 
character. 
Identification, except in the relative casesjustmentioned, is always the 
result of empirical studies; but correlation is more philosophically deter-
mined. The latter not only jmplies the existence of closely similar 
biological characteristics in systems or series of formations in different 
and widely separated parts of the world, but in each case it has refer-
ence to a similarity of relation to preceding and succeeding series of 
formations respectively. That is, correlation relates to the serial recog-
nition of the various divisions of the geological scale in more or less 
widely separated parts of the world, and is based wholly upon biology, 
those divisions coinciding with stages in the evolutional progress of 
development of organic forms which has occurred during geological 
time. 
In the practical study of the structural geology of a region the prin-
cipal use of correlation is to apply uuiversally acceptable names to the 
different groups of formation. That is, the structural geology of great 
regions, or even of the greater pairt if not the whole of continents, may 
be minutely and comprehensively studied and all the stratified rocks. 
accurately classified in chronological order by-means of direct and rela-
tive identification of formations and without necessary reference to 
their correlation with those . of any other part of the world except as a 
means of detecting such cases of wide time-hiatus between formations 
as are not otherwise clearly revealed. 
Because fossil remains constitute the principal criteria in the practi-
cal identification of formations it is desirable in this connection to con-
sider the relative value of the different kinds for this purpose, although 
the subject has been briefly discussed and frequently referred to in 
the preceding essays. 
Fossils being the remains of animals and plants most of the princi-
pal kinds of which lived under different physical conditions, some of 
them have a more direct relation than others to the formations in 
which they are found. Therefore they differ materially as to th~ir 
* What I have here designated as relative identification has often been by authors 
included under the head of correlation. I also have done so in Bulletin U. S. Geo-
logical Survey, No. 82, pp 17-25, bnt the more clearly to state the principles involved 
I herein restrict the use of tha.t term as inuicated in preceding paragraphs. 
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-relative value in the identification of formations. Naturally the re-
mains of aquatic faunas exceed all others in value for this purpose 
because the faunas not orily found a congenial habitat in the waters 
in which were deposited the formations that now contain their fossil 
remains; but they could have existed in no other. Their whole life 
history, with the minor exception of migratory fishes, especially such 
as entered nonmarine waters, was therefore intimately and wholly con-
nected with the production of those formations. 
A large proportion of all the formations which are characterized by 
the remains of aquatic faunas contain none o_f land faunas and floras, 
but in other formations remains of the latter kind are found com-
mingled with those of aquatic faunas. In all such cases the remain 
of ·Jand faunas and floras reached their intombment by accidental 
means while the intombment of the remains of aquatic faunas was a 
natural result of the character of their habitat. Moreover, all the mem. 
bers of extinct aquatic faunas which possessed fossilizable parts are 
likely to have been represented by fossil remalns, because in their in-
tombment theywere not separated from their habitat, while theintomb-
ment of all remains of land faunas and floras was not only accidental 
·but necessarily partial as regards the faunas and floras from which 
they were derived.* 
Again, the existence of every extinct aquatic fauna had not only an 
intimate connection with the conditions which produced the formation 
in which the remains are found, but it began its existence as a fauna 
with the establishment of those conditions and was extinguished as 
such when the conditions were changed, and largely or wholly in conse-
quence of the change. It might easily, and evidently often did, happen 
that changes of physical conditions which caused the extinction of one 
aquatic fauna and the in_troduction of a succeeding one would not mate-
rially affect the continued existence of the fauna and flora of the adja-
cent land which were contemporary with the extinguished fauna. In 
such a case the land fauna or flora began its existence before, or con-
tinued it after, that of the aquatic fauna, or its existence may have 
extended continuously from the epoch before to that after the one in 
which the aquatic fauna lived. In such a case also. while the aquatic 
fauna was characteristic of only one formation and one epoch, the land 
fauna and :flora may have characterized two or three formations and as 
many epochs. Furthermore, geologists sometimes find evidence from 
the a ociation of their remains with those of aquatic faunas that land 
fauna and flora were repeatedly and materially changed during a 
p riod within which aquatic fauna of the same region suffered com-
parativ l littl change. 
i. tru a mentioned in tho e paragraph of essay II, in which 
m th d ' of d :fining and characterizing formations are di cussed, that 
1'- ee pages 254-261. 
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fossil remains of certain kinds of land animals and plants may be and 
often are found only within the limits of a given formation, and in that 
respect they may be regarded as characteristic of it; but that does not 
affect the accuracy of the foregoing statements. 
The foregoing comparisons of the relative value of fossil remains•of 
aquatic and terrestrial animals can not be of unlimited application be-
cause no remains of terrestrial animals have been found in the forma-
tions of the earlier geological periods, and it is generally believed that 
none existed then. Indeed, such comparisons are of little applicability 
in the case of any formations earlier than the Mesozoic, and they mainly 
pertain to the Cenozoic. 
The facts mentioned in the foregoing paragraphs have far-reaching 
significance other than that which directly relates to the identification 
of formations. They are to be again mentioned, but only for the pur-
pose of showing that whatever of value fossiJ. remains of land animals 
and pl:J,nt~ may possess other · than that which has been referred to, 
they are, as a rule, of much less value in identifying and characterizing 
formations .than are those of aquatic animals. 
Marine waters having always been of world-wide extent, and marine 
conditions more nearly uniform or subject to far less vicissitude than 
either nonmarine or terrestrial condi~ions, the fossil remains of the 
marine faunas naturally constitute a better medium for a continous 
chronological record by organic evolution than do those of terrestrial 
faunas and floras or those of fresh-water faunas. This fact, however, 
does not make the fossil remains of fresh-water faunas any less trust-
worthy than are those of marine faunas for the identification of the 
formations which they characterize.* 
With the exception of fishes and a few mammals and reptiles verte-
brates of the kinds whose remains are available in geological studies 
are mostly land animals, while those of invertebrates of the kinds whose , 
remains are thus available are mostly aquatic animals. The superior 
value of the latter has already been pointed out; but it should be added 
that remains of fishes, in case of equally complete faunal representation, 
are of no less value than are those of aquatic invertebrates. The migra-
tory habits of a greater or less proportion of fishes, however, has in 
some cases caused their remains to be commingled with those of more 
than one fauna and to be deposited in more than one formation. 
The remains of other vertebrate aquatic animals are sometimes avail-
able fo the identification of formations, but they are generally of less 
value than are the remains of fishes, because the aerial respiration and 
amphibious habits of most of them generally restricted their range within 
narrower limits. Furthermore, their range in geological tim~ is even 
less extended than that of fishes. That is, air-breathing vertebrates 
are not yet known to hav~ existed earlier than the Carboniferous, aiid 
"For discussions of this subject see pages 281-283. 
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during that age they were comparatively unimportant. Although ft h 
e~isted earlier than other vertebrates, their remains afford little material 
for comparison with those of invertebrates in earlier rocks than tho e 
of Devonian age. Therefore the identification of all those earlier forma-
tions, comprising a large part of the whole geological series, must be 
made by means of invertebrate remains alone. 
When considering the relative ·value of fossil remains of animals and 
plants in the identification of formations, only terrestrial plants• are 
worthy of notice, because of the low grade of aquatic plants proper, and 
because our definite knowledge of terrestrial plants extends no farther 
back in geological time than the Devonian. Furthermore, their remains 
being very rare in rocks of that age, a satisfactory comparison of plant 
remains with those of animals is necessarily restricted to formations of 
the Carboniferous and later ages. 
Again, the disparity of value between the remains of aquatic and 
terrestrial faunas, which has already been mentioned, is not only 
equally great between those aquatic faunas and land floras, but for 
reasons stated in Essay I plant remains in all cases much less com-
pletely represent the floras from which they were derived than do the 
remains of aquatic animals the faunas in which they originated. 
From the foregoing statements it is seen that, although fossils in all 
cases constitute not only much . the most, but usually the only, trust-
worthy criteria for such identification of formations as is indispensable 
in the study of structural geology, the various kinds differ materially 
as to their relative value. This value, however, has no necessary rela-
tion to that which they may possess as indicators of geological time or 
of the correlation of the strata containing them with those of other 
parts of the world. The two values are distinct, although one kind of 
fossil remains may often possess both. 
Other criteria of identification tha11 those of fossil remains were 
briefly referred to in a preceding paragraph as being chiefly homogeny 
and lithological similarity, both of which are valuable aids when pale-
ontological criteria are deficient, and both may often be relied upon in 
ca es of the absence of tho e criteria. Except in the more or less con-
stant u e of lithological characteristics, that ought always to be made 
in connection with the biological identification of formations, those 
characteristic are at best of limited applicability a criteria, and tbey 
are available only in either direct or indirect relation to biological cri-
teria. Their indirect availability is that which has just been referred 
to. Their direct availability is mainly in connection with what in a 
preceding 1,aragraph ha been de ignated a, relative identification, be-
au e i can be made only with reference to ome one or more of already 
kn wn biolo 0 ·i al horizon . 
, 'om time the relative . tratigraphical po ition of a, single unfos ilifer-
ou,· dim utary formation may bed termined by means of it relation to 
" Palu tral plants are inclncled in thi · cl signation. 
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those which underlie and OVBrlie it and which have been biologically 
identified, or the relative age of a formation of volcanic origin intercalated 
between known fossiliferous formations may be thus determined. .Again, 
there may be a great series of unfossiliferous stratified rocks, suc:i.t as is 
the pre-Cambrian, the divisions of which are identifiable bY, means of 
lithological criteria aided by the general evidence of homogeny. 
In the case of single unfossiliferous sedimentary formations such as 
have just been referred to, their relative identity is determinable by the 
underlying and overlying fossiliferous formations. The same is true in. 
case of the formations of volcanic origin which have also been referred 
to, the claim formerly made that the geological age of this kind of rocks 
cau be determined by the mineral composition having been generally 
abandoned. The geological age of the pre-Cambrian formations also 
have not been determined by any inherent evidence, but only by their 
ascertained stratigraphic relation to the fossiliferous Cambrian rocks. 
That is, their geological age or relative identification could be ascer- · 
taiued only by reterence to biological criteria. 
While fossil remains unquestionably afford the most trustworthy and 
often the only means of either direct or indirect identification of forma-
tions, in the absence of these means the geologist often reaches conclu-
sions in this respect by methods of reasoning that it would be difficult 
even for himself to formulate, and these conclusions are valuable in 
proportion to his acquirements and experience. .Among these less clearly 
definable methods is that which takes cognizance of homogeny; that 
is, of a method in connection with which certain inherent lithological 
and stratigraphical characteristics, which are possessed by a formation 
or series of strata in one part of a given region under investigation, are 
accepted as evidence that it had a common origin with a formation or 
series presenting similar characteristics in another part of the same 
region. Such a conclusion necess~rily implies that originally there was 
.physical continuity of similar strata between such localities, and that it 
has either been destroyed or obscured. . 
This method of identifymg formations is one of minor importance as 
compared with that which is based upon fossil remains, but unfortu-
nately it has, especially within the last few years, been adopted by cer-
tain geologiRts in charge of important works almost to the entire exclu-
sion of paleontological considerations. .Although it can not be denied 
that in the hands of an experienced and broad-minded investigator this 
method of identifying formations is of great value, the fact remains that 
some of the most grievous mistakes that have ever thrown discredit 
upon geological investigation have occurred by its adoption to the 
exclusion of paleontological evidence. 
The term correlation, as restricted by the preceding definition and 
distinguished from identification, . is applied to a comparison of the 
stages and substages of tbe geological scale as they are respectively 
recognizable indistinctly separate regious. Such regions as are referred 
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to are now separated from one another by intervening broad bodie of 
water benea,th which there may or may not have ever been trati-
graphical continuity, or by terrestrial conditions which have made it 
impossible to trace such continuity if it ever existed. 
Thus, while correlation in this restricted sense is usually confined to 
a comparison of great series of stratified rocks as they occur on sepa-
rate continents, it is sometimes quite as applicable to different parts of 
one and the same continent as is the case, for example, with the east-
ern and western portions of North America. 
In considering the subject of correlation as thus restricted, we find 
that it not only depends quite as fully upon the-study of fossil remain 
as does the identification of formations, but having reference to region 
too distinctly separate from one another to have recognizable strati-
graphical continuity between them, such questions as those pertaining 
to physical characteristics and identity are eliminated. We also find 
that the manner of dependence upon fossil remains in the two classes 
of cases is different; that is, in the one case it is mainly specific iden-
tification that is relied upon, and in the other reliance is placed only 
upon the recognition of various general faunal and floral types, such a.'3 
are referred to on pages 296-300. 
As was stated in Essay n, formations being physical units of local, 
but not universal, stratigraphic classification, the term identification i 
especially appropriate when referring to studies of their relation to one 
n,nother in the field. 'The determination of correlation is also in some 
sense an act .of identification; that is, it is the identification, or, more 
properly speaking, the recognition of the divisions or subdivisions of 
the great geological scale in different and distinctly separate parts of 
the world. The fact that the divisions and subdivisions of the scale 
may thus be more or less completely recognized being fully admitted 
by all geologists, the only question that need be discussed in that con-
nection relates to the manner of their characterization, the distinctness 
of their limitation, the completeness of their representation, and to 
synchronism or contemporaneity and homotaxy. 
The idea of correlation presupposes a standara., and as every standard 
must be either absolute or conventional it is necessary to consider what 
must be the character of one by which correlation as herein defined 
may be recognized, because upon this depends al}. intelligible discussion 
of the subject. If the tandard of correlation is an absolute one, there 
can be no question as to the definiteness and completeness of its appli-
cability in all cases and in all parts of the world where the necessary 
ob ervations can be made. If, however, the standard is a conventional 
one, it recognition as such implies more or less uncertainty as to the 
definitene s and completeness of its universal applicability, but a con-
v ntional fiandard may be based upon such an array of admissible facts 
that in all ca e where tho e facts are recognizable uncertainty and 
ind finitenes in it practical application are reduced to comparatively 
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11arrow limits. This, briefly, is my conception of the true character of 
the only standard of correlation that may legitimately be used, because 
it is the only one tbat agrees with a rational interpretation of natural 
laws. 
It bas, however, been the custom of a large proportiou of geologists 
to regard the geological scale as it bas been established in Europe as 
the absolute standard for the whole earth. A necessary consequence 
of this view is their assumption that the systems which physically con-
stitute that scale, and at least most of the divisions of those systems, 
may not only be recognized,. but as clearly defined in all parts of the 
earth as they are in Europe, if in tl10se parts contemporaneous deposits 
were made aucl still remain intact. 
While fully accepting the fact of the existence of a rational standard 
of correlation aud of its great practical value, it is my purpose to oppose 
tbe idea of its absoluteness which is still entertained by many geolo-
gists, and ·which was formerly entertained by all. Before proceeding 
with those remarks, however, it is clesirable ·to inquire briefly as to the 
origi11 of that idea and the probable reason of its survival, and to refer 
to other ideas which were entertained by the early geologists but which 
have long been abandoned. 
One of the abandoned ideas referred to relates to the recognition of 
lithological identity as a criterion of correlation. This idea is indicated 
in various ways by the writings of"tbose early authors and to some 
extent by their application of names to the divisions of the scale-such, 
for example, as Old Reel Sandstone and. New Red Sandstone* for the 
·Dcvouian and Triassic systems, respectively. Another relates to the 
degree of consolidation or compactness that sedimentai·y rocks have 
acquired , and still another to the degree of general disturbance which 
they have suffered. As already stated, those pioneers regarded these 
conditions as indicating· relative age and also as being an aid to litho-
logical identification -as a criterion of correlation. · 
These ideas were abandoued because they were found to be untenable 
even from the standpoint of their originators, and yet they are scarcely 
less rational than is that which ascribes absoluteness to the European 
scale as a stan<larcl of correlation. The only cause that I can suggest 
for the survival of the latter idea while the former ideas have been 
abandoned is a general eonservative disinclination of the mind to adjust 
itself to new methods of thought, especially if the old methods have 
. been rendered plausible by artificial adjustment to indisputable facts, 
aud are intricate by the eomplex nature of the subject. The idea of 
the chronological value in the study of systematic geology of litholog-
ical character and ~onditions seems to have been abandoned not ouly 
because it was fallacious but because the portion of the subject to 
--- ----------------------------
" The Permiau was Ly the early geologists sometimes included with the Triassic 
under the name New Red Sandstone. 
H. Mis. 114, pt. 2--21 
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which it pertains not being complex the idea was readily dismissed. 
The idea of the absolutenesR of the geological scale now in general use 
as a standard for the whole earth pertains to an unusually complex 
subject, involving various concurrent lines of systematic thought. lt 
was probably for this reason that it was not fully dislodged even by 
the great biological revolution which has been referred to iu the last 
essay, notw1thstanding the fact that its subject is essenti_ally a bio-
logical one. 
Originally the idea of correlation involved that of actual and com-
plete contemporaneity. That is, in accordance witli their belief in 
special creations the early geologists assumed that every fannal and 
floral type, as well as every species, having been specially created* each 
one of those types which characterize any given stage or suhstage of 
the geological scale was simultaneously deposited. They also believed 
that all the divisions and subdivisions of the geological scale were 
divinely ordained and sharply definable, and their acceptance of that 
scale as an absolute universal standard of correlation was a necessary 
result of that belief. Notwithstanding the great revolution in methods 
of biological thought and practice which has been referred to, paleon-
tological literature abounds with proof that the idea of absoluteness of 
correlation is still held even by authors who ostensibly r~ject all the 
beliefs which alone could have given origin to such an idea. 
Sufficient reasons have been given why form•ations as such can not 
be considered in discussing correlation, but I again refer to the fact for 
the purpose of emphasizing the statements tha,t true correlation is es-
sentially a biological and not a physical matter, tliat its application is· 
necessarily restricted to divisions of the geologfoal scale that are more 
comprehensive than those which may be represented by even the great-
est of the formations as they are defined in Essay n, and that in the 
determination of such, correlation specific identity of fossils can rarely 
be considered. It is therefore necessary to consider ·what divisions of 
the scale may be satisfactorily correlated and what are tlrn character 
and attributes of the biological forms that constitute the criteria of 
their correlation. 
aturally the larger divisions of the scale are more readily recogniz-
able than are the mailer, be ·au,•e, be ide.- other reason", the fauna! 
and floral characteri 'tics of the former are more general tlian are those 
of the latt r, and tb ir vertical ran °·e al o i greater. 'l'hu·s the sys-
tem or tao-e\ a,' I have de ignated them on preceding pages whe1~ 
di 'CU-' iug tb g •ological cale, are readily recognizable in widely ~ep-
arat d part· of th world by mean of more or le ·, numerous general 
yp , f fo .'il form wbil the cbaracteri tic type of their divi ions are 
£ w r and mor pe ·ial. By mean of tho e more 0 ·eneral indications 
th wh l , .ri of ' tern, from the 'ambrian to the Tertiary, iudu-
"'" ee page!! 291-299. 
RELATION OF BIOLOGY TO GEOLOGICAL INVESTIGA'l'ION. 323 
sive, are recognizable in N ortb America with _as much certainty as they 
a.re in Europe, although some of them, the Triassic and Jurassic, for 
example, have not been. so completely recognized. · 
On the other hand the recognition of the substages, or division of 
systems, which are more or less clearly definable in Europe, bas iu no 
case been made with rational satisfaction in North America, although 
many geologists have_ attempted tb.eir full recognition on this conti-
nent, and some have even attempted that of secondary divisious of 
systems not only in North America but in other parts of the world, by 
means of their European characteristics. . 
I do not mean to say that at least some of the more geuf'r~l li viiiom; 
of systems are not distinguishable in N ortu .. 1.men<~a as well as in 
Europe, such for example as the Upper, Middle and Lower Devonian, 
Upper and Lower Cretaceous, etc. I also do not mean to say that cer-
tain of the faunal and :floral types which characterize divisions or sub-
stages, such as those of the ·European Cretaceous from the N eocomian 
to the Danian, inclusive, as well as similar divisions of other systems, 
have not been discovered in North American strata and in those of 
other parts of the world.* 
I claim, however: that while the systems are · satisfactorily recogniz-
able as already stated, their upper and lower limits are often illy de-
finable, a11d that they often do not accord with the recognized limits in 
Europe, and that the same is also the case with the large general divi-
sions of systems referred to. Furthermore, I claim that in case of the 
presence in North American strata of types which characterize auy of 
those divisions of the European Cretaceous and other systems just 
referred to they are so often commingled with certain . of those types 
which characterize oue or 11:wre other divisions of t!ie same system 
there that they can not have the same chronological significance on the 
two continents. That is, types which ·are characteristic of different 
divisions of a system in Euro1;>e, and which occur there in a certain 
or<ler of succession, a.re known to occur iu American divisions of the 
same system m a different order of succession. It is therefore evident 
that the preseuce in a group of Am.erican strata of any one, or even 
more, of the types which characterize a given division of a, system in 
Europe does not prove the absolute identity of that, division in Amer-
ica.. 
Although, as before state<l, all the systems of the European scale have 
been satisfactorily recognized in North America, their upper and lower 
limits are not only often illy definable and sometimes discordant with 
those of corresponding systems in Europe, but those limits llave been 
designated as occurring al, different Jiorizons by those geologists re-
spectively who rely upon different kinds of fossil remains. ~For exain-
~Although I more particularly compare North American strata with those of Eu-
rope, all(l oftener refer to the Cretaceons system tltan to others
1 
I assume that tht 
facts and principles involved are of world-wide application. 
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ple, abundant remaius of a flora, consisting of typei:; which in Europe 
are characteristically Tertiary, are found iu American strata, which 
are shown by all other known evidence, which is abundant, to be of 
. Cretaceous age. Again nonplacental mammalian remains of generally 
accepted .Jurassic types are found in American strata which other 
evidence shows. can not be of ear~ier age than the uppermost Creta-
ceous, if, indeed, they are not of Tertiary age. Associated with these 
mammalian remains are those of dinosaurs which are so characteristic 
of that great subclass in its prime, and show so little evidence of its 
decadence that when they "'.°ere first discovered they were believed to 
be of .Jurassic age. 
The cam~e of this association of types iu the strata of certain sys-
tems, or in those of cei-tain of its divisions as they occur in some parts 
of the ,vorld with those which characterize other systems or others .of 
their divisions in another part, must be sought iu the facts and princi-
ples stated in the propositions and remarks on pages 293 to 300, which 
propositions have been presented for the purpose of such reference. 
From the facts thus stated and referred to it may be seen that such a 
commingling of types, so far from being an abnormal condition, is 
wholly natural and what ought to be expected. It is thus shown that 
the average rate of progressive evolution wbich produced the types 
that characterize the different systems and their respective divisions 
was not the same in all parts of the world for each of the different 
branches of the animal and vegetable kingdoms, nor the same for the 
same part of the world during all the time those branches have 
coexisted. 
In view of the foregoi11g statemeuts of facts and principles the idea 
held by the early geologists, as well as by some of those now living, 
that identity of fossil types provei:; synchronism or exact contempora-
neity of origin of auy two or more series of strata containing them, is 
quite untenable. · The facts which have been presented also suggest 
that the term homotaxy must be used with some degree of latitude as 
to it· application to the ubdivisions of systems. because the order of 
equence in the o ·currence ot the types which characterize them. 
re ·p ctively, iu one part o:t the world is iu auother part sometimes par-
tially rever ed or partially interchanged. That is, the taxonomy of 
thoi:;e subdi vi iou as biologfoally indicated is not the same for all part: 
of tbe world. 
Although th, toreo-oing 1-;taterne11t::-; coutain expressions of earne:t 
li ' •put from certain view which ba,ve been more or less prevalent, it 
i no to b infi rred that I di card any of the legitimate principle' 
np n which orr lativ and historical geology are based. Indeed, the 
1 -dcl 11 ·e i in ·out .. tabl that the ucce. sive tages of the geological 
,' ·al r m a o·en ral but au effective way characterized by peculiar 
,' c·nlarl d v lop d group. of organic type , and that tho.'e types ham 
wond rfulJ wide di tnbution within tll ir re ·pective stages. With 
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reference to such characterization it is the adequacy of those types to 
sharply define the limits of stages or to clearly identify substages in 
widely separated parts of the world that I deny. This denial, of course, 
implies what bas before been stated, that the geological scale now in 
general use is not an absolute standard for the correlation uf the strati-
fied ·rocks of the whole earth, but I repeat what was said in connection 
with that statement, that this scale is unquestionably the best that it 
has been possible to devise, and make the additional statement that it 
needs adju·stment rather than material change.* 
The foregoing discussions having required frequent reference to cer-
tain erroneous views which have prevailed upon the subject of corre-
lation tbat subject bas necessarily been somewhat antagonistically 
presented. That is, its scope has been to a large exte~t negatively 
rather than positively indicated. 
It has been shown that the presence in widely separated parts of the 
w.orld of all the systems of the geological scale, as well as of some of 
their larger di~·isions, bas been demonstrated by the labors of a multi-
tude of geologists and that the fact of correlation is therefore not to 
be called in question. The principal questions which have been raised 
concern the scope of correlation or the limitation of the assemblages 
of strata the relation of which to respective divisions of the scale -is 
more or less obvious. These questions are of practical application in 
the study of the structural geology of any part of the world other 
than tbat in which the geologieal scale wri-:; established, but they are of 
such a character that tl1ey must be conventionally rather than arbi-
trarily determined. 
For example, iu discussing the questions which have arisen concern-
ing the earlier and later limits of tlle systems of the geological scale in 
North America the difference of opinion as to those limits have been 
wider and more various with regard to the later systems than to the 
earlier. This is because of the greater number and variety of the kinds 
of fossil remains to be considered in such discussions of the later sys-
tems, their difference from the earlier in this respect being plainly 
indicated by the table on Plate xrv, and by the accompanying statements 
relating to it. It is therefore evident that in reaching a conclusion as 
to the limitation of any of these systems, or of any of their subdivisions, 
it is necessary to take into consideration all available facts, p.hysical 
as well as well biological. It is equally evident that it is the duty 
of every American geologist to hold in abeyance any final decision as 
to the correlation of the groups of strata which he may stndy with 
divisions of the European scale until all such facts have been duly and 
"Although the views concerning correlation w hicb are enunciated in this essay 
are opposed to those which ·were generally held by the early geologists, some of 
those pioneers held views which are much in accord with those herein advocated. 
See, for example, de la Beche, Henry T.: Sketch of a Classification of the European 
Rocks. Am. Jour. Sci., 1st ser. Vol. xvm, pp. 26-37, 1830. 
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justly considered. In short, the idea of absoluteness in such cases is a. 
much out of place as is the assertion or recognition of personal authority. 
Although the remarks in the last paragraph refer directly to North 
American geology and geologists, they are equally applicable to other 
parts _of the world when reference is made to the scale as represented by 
the European rocks. 
Notwithstanding the great excellence of the scale now in general use 
and the fact that so little change has been made in it since it was first 
devised by the early geologists, the future progress of ge{,logical science 
will demand modifications the necessity for which will be especially 
urgent when the true character of correlation for all the principal parts 
of the earth has been ascertained. Hitherto correlation has been inves-
tigated with the single purpose of adjusting the series of formationR 
which occur in each of the various parts of the world to the scale now 
in use, but although its general applica_bility to that purpose is not to be 
questioned the ultimate result of the study of correlation will be to 
modify this scale and adjust it to the systematic geology of the whole 
earth. That is, the scheme of stratigraphic classification which bas 
been the main factor in adjusting the elements of systematic geology, 
must in turn be itself adjusted to the great system which it will have 
been the principal agent in producing, 
There ·is another subject which properly pertains to correlative 
geology, but which does not come under the head of identification of 
formations and only in part under that of correlation as tlrn term bas 
been defined and the subject _discussed on preceding pages. It relates 
to the great obscurity or absence of evidence of chronological relation 
between the marine and fresh water deposits which may occur upon one 
and the same continent, and also to the equally great uncertainty as 
to the correlation with one another of the nonmarine deposits of widely 
separated parts of the earth. 
When the geologist is seeking- to systematically classify the forma-
tions of a continent or region which consi t of both marine and fresh 
water deposits, among the physical facts with which he is confronted is 
that in no case can a formation of one of these kinds be continuous 
with one of the other kind because they were necessarily deposited in 
separate bodies of water. Therefore there can in no case be any direct 
phy ical proof of contemporaneity of a fresh-water with a marine forma-
tion, and there can be no phy ical indication of chronological relation 
l>etween th m except in ca e of observable superposition. These re-
mark ar m, de with ,·pecial reference to intracontinental fre h-water 
depo ' it on the one hand and border-region marine deposits on the 
oth r. 
H i ' al o onfront d with the biological fact , tated on preceding 
p, g hat he fi .-il fauna p rtainihg to fre l.l-water formation are 
,' diffi r n fr m ho ·e pertaining to mari e formation , and tLe two 
ki1Hl · , r , o incon ruou in th ir r •, pective character., even in a e 
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of actual contemporaneity of origin, that they can not be used as con-
current chronological evidence. 
The latter statement applies chiefly to the remains of aquatic faunas, 
bnt the case i8 little if any changed by the association with them of 
remains of land faunas and floras unless such faunas and floras should -
be represented in the fresh-water as well as the marine formation. 
Such association and identity are to be regarded as the only direct evi-
dence of contemporaneity of a fresh-water and marine deposit. All 
other evidence is indirect and of more or less irncertain value. 
Such a dual commingling of remains of a land fauna aud flora with 
those of aquatic faunas implies that the two bodies of water in which 
the commingling took place were separated by a land area, the whole 
breadth of which was occupied · by the fauna and flora represented by 
the remains. It also implies that those remains reached their intomb-
ment iu the sediments of both bodies of water in the manner described 
iu Essay r. It is a fact, however, as already pointed out, that re-
mains of land animals and plauts are very rarely found in marine de-
posits, even iu case there is reason to believe they lived abundantly in 
the vicinity of the waters in which those deposits were made. This 
circumstance greatly lessens the chances of discovering direct proof of 
contemporaneity of fresh water and marine formations. 
The indirect evidence of contemporaneity of fresh water and marine 
fornu1itious which may occur upon one and the same continent is in part 
that which is afforded by the position of each in their order of succes-
sio11 in a series of formation1:; of known geological age, and fo part that 
which pertains to the general subject of correlation. I have already 
Hhown that the best of the evidence which pertains to that subject, 
especially when applied to so sma1l a portion of the geological scale as 
is represented by even the greatest of _the fresh water formations or 
series of deposits, is of very uncertain value. I may now add that such 
evidence is still less valuable wbeu it rests upon the remains of fresh-
water faunas alone, because of their remarkably slow evolution, both 
progressive and differential, during the whole of that portion of geo-
logical time in which they are known to have existed.. It should also 
l>e Rtated that whatever of accuracy may have been attained in assign-
illg tbe fresh water formations of Europe to their respective taxonomic 
positions in the geological scale it does not necessarily follow that fresh 
water formations upon other continents bearing closely similar faunal 
and floral fossil remains can be assigned upon such evidence alone to 
rxactly the same taxonomic positions. Therefore, in attempting to cor-
relate interior fresh-water formations with border region marine forma-
tions, Ruch as those which occur in North America, for example, the 
geologi1:;t must, a.s a rule, to which no exceptions are yet known, rely 
upon general indications and cumulative evidence. 
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VII. CRITERIA OF PAST AQUEOUS CONDI'tIONS. 
A mong the more conspicuous facts in geology are some of those which 
relate to the manner of origin as well as to the original and present 
condition of the Redimentary formations. These subjects have been 
discussed at some length in Essay n, and among those discussfons are 
some references to the character of the water in which each formation 
was deposited. Studies of the sedimentary formations, especially those 
made from a biological standpoint, have demonstrated that the bodies 
of 'Yater in which they were deposited were of the various kinds that 
are now known; that is, some were marine, some fresh, and some brack• 
ish. 
It is by no rnea11s for biological reasons alone that it 1s desirable to 
obtain a knowledge of the character of formerly existing bodies of water 
:rnd of the character of their respective aquatic faunas. On the con-
trary, such knowledge·conveys_important information concerning vari-
ous suQjects in g~neral geology, notably concerning formerly existing 
physical conditions aud many of the physical changes which took plar,e 
from epoch to epoch of geological time. For example, the presence of a 
marine formation within any giv·eu geographical area shows that when 
it was deposited that area was beneath ocean level, and consequently 
that marine waters prevailed th ere. The presence of a nonmarine 
formation shows that Janel areas surrounded the body of water in which 
it was deposited and separated it more or less completely from marine 
waters. Therefore, an extensive nonmarine formation necessarily im-
plies that a large land area, which may have been of continental ex-
tent, surrou11ded the body of water in which it was deposited. 
In the present advanced state of geological knowledge the distin-
guishing characteristics of marine formations are well understood, 
because they have been exhaustively studied by geologists, and fouud 
to a 0 Tee in general character with the faunas and deposits of existing 
ea , and becau e opportunities for the study of the ·e formations are 
abundant in alrno t all parts of the world. For various reasons the 
di tin o-uisbing characteri tics of nonrnari11e formations are generally 
not o thorongbly understood a are those of marine origin, among 
wlii ·h rea. ous arc their comparative rnrity and usually their compara-
tively ,· mall geograpbi al xt nt. U ually, also, they are not so abun-
dant] fo , ilif roul') a .· are marjne formations, and, therefore, the prin-
·ipal m an . for their cllara('terization are often not available. More-
v r tb ,·e ~ rmation .· r q11il' ome modification of the usual method::; 
of inv •:ti a i 11 be au ·e they are t hemselves of different kinds, as is 
:b wn y inli r nt id n · po e ed by each . and because they have 
of rnariu<' ori 0 ·in. 
·bar£ eteri tic. which di tinguish them from those 
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TLLe facts which constitute the evidence as ·to the variety and char-
acter of the no nmarine formations, and that of their distinction from 
ttose of marine origin, are usually well understood by those geologists 
who are also naturalists because tbe subject to which they relate -is 
mainly biological, but they are often not so well understood by the 
general reader, nor by those who pursue their geological studies wholly 
upon physical grounds. For these reasons the following statements 
and <l.iscussions, while they are in some respects necessarily technical, 
are, so far as practicable, expressed in an elementary manner. 
The evidence that the greater part of the sedimentary rocks of the 
earth, those which constitute the formations containing the records of . 
its p:1st biological history, are of marine origin is based almost wholly 
upon tile character of their contaiueu. fossil remains, and is, as has just 
been intimated, so abundant and complete that it can not be seriously 
questioned. That is, it is evident that they were deposited either in 
oceanic waters or in those of similar saltness whose geographical extent 
were more restricted by land areas, such, for example, as the present 
oceans on the one hand, and the Mediterranean and Red seas on the 
other. All these are desig·nated as marine deposits, and the waters in 
which they were formed are understood to have rested at that world-
wide level which is usually termed sea level, but which is herein written 
ocean level, because in this essay the term sea is use(l in a somewhat 
restricted sense. 
The other sedimentary rocks were deposited fr1 other than oceanic 
waters. Most of them so much resemble marine formations in litho-
logieal and stratigraphical character, that it is @ly by means of the · 
peculiar clrn,racter of their fossil remains that it is known that their 
deposition took place either in fresh waters or in those which contained 
salt in less proportion than it is contained in oceanic waters. All these 
are designated as nonmarine deposits. They usually occupy smaller 
districts than do mari11e deposits but a few of them rival the latter iu 
t hiclrnesR and geographical extent. 
Nonmarine deposits are more varied in both character and origin 
than it:; indicated by the mere evidence which they may afford that salt 
was 11resent in, or absent from, the waters_ in which they were accumu-
Jated, because the physical conditions were in each elass of cases con-
siderably different. Under the head of nonmarine sedimentary depos-
its are placed those which, from the inherent evidence they respectively 
afford, arc assumed to have been formed in fluviatile, estuarine or lacus-
triue waters, or in the waters of lagoons, bays, or inland seas. The 
first three terms jnst mentioned are of themselves sufficient to indicate 
that the deposits to which they are applied were laid down in formerly 
existing rivers, estuaries or lakes. There are certain other nonmarine 
<l.eposits with which the geologist sometimes comes in contact, namely, 
those of HU.oral and of palustral origin. The former are produced 
alo11g the shores of broad bodies of water and the latter in the swamps 
and shoals which frequently border the same. 
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The terms lagoons and bays as here used are applied to such par-
tially landlocked bodies of water as now exist along oceanic borders 
but which are often, at least in. part, of less than marine saltness be-
cause of inflowing streams. The restricted use in this essay of the 
terms lake and iuland sea is indicated in the following paragraphs: 
In accordance with the elementary nature of these remarks it is 
thought desirable to briefly characterize the various kinds of existing 
bodies of water in which sediments similar to those which constitute 
the various sedimentary formations are uow in proces3 of deposition. 
Such a characterization is made to consist in part of an explanation of 
the special terms just referred to . 
. The term lake is properly applied, and ought to be restricted, to in-
land bodies of fresh water. It will lie so used in this essay except 
in those cases where a contrary practice has resulted in a public recog-
nition of such proper names as Great Salt lake, etc. 
The source of the water supply of lakes is rainfall, which is dra~ned 
into them from the surrounding land. It is therefore fresh in the ordi-
nary acceptation of that term, but as 1t enters the lake it a1ways con-
tains at least a minute proportion of soluble salts derived from their 
original home, the land, by leaching. The amount of salts in sucl1 
cases being inappreciable by gustatory test, lacustrine waters are prop-
erly c..esignated as fresh, but to remain freeh a lake must have free out-
flow and not excessive evaporation from its surface. Otherwise it will 
become distinctly saline by the gradual accumulation of soluble salts 
which inflowing streams constantly bring from the land. 
The term inland sea, as used in connection with the terms indicating 
other bodies of water and with reference to certain formations with 
which the geologist sometimes has to deal, is applied to any body of 
water more or less completely surrounded by land which bolds in solu-
tion a sufficient proportion of Raline matter to modify or characterize 
its aquatic fauna, or which holds a i:-o much greater proportion as to be 
ufficient to prevent tbe existence in it of such a fauna. 'fherefore an 
inland sea, especially one that has an outlet, differs physically from a 
lake only by the presence of at least a readily appreciable amount, of 
oluble salts in its waters. Tliis restricted use of the term sea is ,rnr-
ran ted by prevalent custom with reference to the Black, Caspia.n, Dead, 
and other existing seas. 
While the difference between inland seas and lakes is important as 
regard. their respective aquatic fauna the di, tinguishing clrnracter of 
both i ubje ·t to change becan e in both ca es it depends upon physi-
·al on<lition the tabiljty of which i' uucertain, and because any con-
, ·idernule •han CT of tho condition, will re ult in a change of charac-
t r. n ·h a chan CT in tlie phy ica 1 conditio11 · which sur-
nl<l r du th proportion of outflow to influx of 
aporation from it urfac would, accordino- to 
giv n ·hang it to an inland ~· a. That is, ,·olul>le 
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salts would accumulate in its waters to such an extent and of such a 
character as to modify or destroy its aquatic fauna. .A reversal of such 
conditions would change ·an inland sea to a lake, because soluble salts 
would cease to accumulate in its waters au<l the previous surplus would 
gradually be removed by the free outflow which would result from such 
a chang-e. 
Inland seas may hold either more or less saline matter in solution 
than does the ocean. In those which by reason of having· no outlet 
hold more, or bold a, large proportion of other salts than sodium chlo-
ride, little or no gill-bearing anim~l life exists. Such seas may lie above · 
ocean level, as does Great Salt lake, in Utah, or below it, as does the 
Dead sea. 
But the waters of some e-xisting inland seas which have no outlet 
have not yet become so impregnated with soluble salts as to destroy, · 
or to prevent the accession of aquatic life. · This is at present the con-
dition of the Caspian sea, excepting some of its bays where from exces-
sive evaporation the water contains an excess of saline matter, but if 
surrounding physical conditions continue the same as they now are the 
present avera.ge degree of saltness of this sea will continually increase. 
Its surface being more than 80 feet below ocean level it can of course 
have no out.let. The land area which is drained into it, being very 
large there is a considerable an<l constant accession of saline matter 
to its waters. Therefore it can not be doubted that if surrounding con-
ditions should remain unchanged the natural increase of soluble · saline 
matter will ultimately destroy all aquatic life in this sea. 
The Black sea is an example of an inlarnl sea lying nearly at ocean 
Jevel, tlle difference between its level and that of the l\fediterrauean 
and of the ocean really amounting to little 9r no more than the short 
aud slight river slope of the Bospborns and of the Hellespont. The 
proportion of soluble salts in the waters of this sea, like t hose of the 
Caspian, Baltic, and otller seas, differs greatly in different parts and at 
different depths, the average proportion being less than that of the 
oceans; but any cause which should diminish or increase its snpply of 
drainage water would increase or diminish its average saltness, as 
already explained; and such increase or diminution would correspond-
ingly affect the character of its aquatic fauna. 
The general statements contained in the last three ptliragraphs con-
cerning the conditions which prevail in connection with existing lakes 
and inland seas, and the circumstances upon which those conditions 
depend, are introduced here for tbe purpose already irnlicated, and also • 
that they may be referred to in connection with the criteria which are 
.discussed in the following paragraphs: 
Because the waters in which even the latest of the sedimentary for-
mations of the earth were deposited have long ago passed away, and 
their beds changed to dry land, the grounds upon which geologists 
assume that of the formations which they have to investigate, some 
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were deposited. in marine, and. others in nonmarine waters, and that 
some of the latter deposits were formed in inlanu seas, some in lake , 
and some in estuaries or rivers, are necessarily inferential in character. 
Still, the former existence of those previous conditions is held to be 
demonstrated by means of certain accepted criteria. 
The only criteria of this kind which may be :tegarded as trustworthy 
are based upon conditions which are. observable with reference to now 
existing oceanic and inland waters, and upon the character of the 
organic forms which inhabit those waters respectively. They are there-
fore of two kinds, physical and biological. The physical criteria pertain 
to conditions surrounding, or prevailing iu the region adjacent to, each 
of such bodies of water. The biological criteria pertain to the organic 
forms for which any given body of ,rnter constitutes a congenial hab-
itat. .As used in geological investigation, physical criteria are applied 
mainly to the stratigraphical and lithological character of sedimehtary 
formations or deposits, to the method of their accumulation and to the 
action of those natural forces which have characterized them or con-
trolled their production. Biological criteria are applied to the fossil 
remains of animals and plants which the formations respectively are 
found to contain. In some instances, however, the character of the 
fossil remains is such as to imply the coexistence of certain physical 
condition"S which may not otherwise be plainly indicated. 
The distinguishing physical characteristics of fluviatile deposits, be-
si<les the narrowness of their limits and the effects of self-corrasion 
of their valleys, which are i:;hown in terraces and blnffR, are the preva-
alence of shingle and sand in their channels, and of silt upon their 
flood plains, ancl the absence of such regular stratification of any of 
tbese materials as is to be. observed in those which ~onstitute marine 
and lacustrine deposits. These characteristics are more or less plainly 
apparent in the few ancient fluviatile deposits which have been discov-
ered in association with formations which have beeii deposited in broad 
bodies of water. It is trne, however, that shingle alld silt sometimes 
accm;nulate in the marine waters of narrow straits or channels iu imch 
a manner a' to resemble fluviatilc depm;it , ~md that their wave-worn 
bluff ' often resemble ome of tho e which have been produced by river 
rorra. ·ion. While therrfore it is sometimes practicable to recognize 
a.mono- geological formations uch fluviatile deposits as tliese by means 
of pby. fral data alone, Hi:-; ahrny difficult and ofte11 impracticable to 
do, o, e. ·p dally if th 'ir true character has become ooscured by dis-
pla · m nt aiid el'o ion, or by the overlapping of other fol'mation . 
Th,, . r<>rnark are made with particular reference to those ancient 
riv l' ·h, un l. whi ·h hav been col'raded out of sedimentary forma-
ti n.' and · Y 'r<"d b >th r of a similar kind, and not to tho e later 
of which hay become covered by glacial drift and 
Th earli rare u.·uallyl ss distinct and char-
t' th lat r on s, doubtleHs becau e the effects 
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of a receding and encroaching shore line, and other results of the ele-
vation and depression of the land surface upon which they were formed, 
generally were of a destructive character. It is of course only portions 
of any of these ancient fl.uviatile deposits that have been discovered, 
but portions of some of the lat.er ones have fallen under unusually pre 
servative couditiom;. 
Those narrow bodies of water, usually called lagoons, which are sepa-
rated from the open ocean only by sand reefs, often partake of the charac-
ter of estuaries as regards both their aquatic life and their varying pro-
portion of soluble salts . . Their deposits also so often resemble those of 
estuaries that upon physical grounds alone it probably will always be 
difficult and generally impracticable to distinguish from each other the 
ancient deposits of these two kindR which may exist among geological 
formations. 
The extent of an estuarine deposit of course depends -largely upon 
the size of the inflowing river, the largest sometimes rivaling in ex-
tent the deposits o.f lakes and ii~land seas. In some respects their 
physical characteristics resemble those of fl.uviatile deposits. That is, 
like the latter, they contain accumulatious of silt and shingle, and they 
generally are wanting in that regularity of stratification which charac-
terizes the deposits of broad bodies of water. This irregularity is usu-
ally apparent even upon the outer border of an estuary, where it shows 
the effects of the litoral was}J of tlie great body of water between which 
and the inflowing river it holds an intermediate place. E$tuaries exist 
upon the borders of both lacustrine and marine waters, but the physi-
cal character of their deposits is essentially the same in both cases. 
It therefore is impracticable upon physical grounds alone to distin-
guish an estuary deposit made upon the border of marine waters from 
one made upon a lake border. 
The physical characteristics of those sedimentary deposits which 
are made in fakes and inland seas are similar in all essential respects 
to those made in marine waters, ex0ept that, as a rule, calcareous mate-
rial is more prevalent among marine deposits thau any other. Tlle 
materials of which they are composed, like those of marine deposits, are 
· more or less evenly bedded, and they constitute characteristic members 
of tllat great class of sedimentary deposits to whicll tlle term stratified 
rocks is applied. Because of this uuiformity of general characteristics 
it is always difficult, and geuerally impossible, to demonstrate by means 
of physical data alone whether a given formatiou was deposited in . 
marine waters _or in those of a lake or an inland sea. Still, a, geologist 
who has much experience in the application of all available evidence 
may often approximate a correct judgment in such cases by means of 
physical data,, but the almost certain presence in such strata of bio~ 
logical data leaves him without excur:::e for relying onl_y upon the 
physwal. 
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It is apparent from the f'oregoiug remarks that upon physical evi-
denc~ alone it is not practicable to satisfactorily classify the sedimen-
tary formations of the earth in such a manner as to serve the purpose of 
thorough geological investigation. Therefore such data are in this, as 
in most other cases, chiefly valuable as being accessory to the evidence 
afforded by biological data. · 
The biological criteria which are relied upon by geologists to distin-
guish from oue another the sedimentary formations which have beell 
produced in marine ,vaters, or in those of inland seas, lakes, rivers, or 
estuaries, relate to the characteristics of faunas which now inhabit 
those waters respectively, and to the differences from ouc another of 
such faunas. That is, the conclusions which geologists reach concern-
ing the questions just indicated are based upon now~existing phys-
ical conditions, upon the known character, structure, and habits of_ 
animals with relation to those conditions, ·and upon the assumption 
that in past geological epochs animals of a given character and struc-
ture had similar habits, and lived under conditions similar to those 
which are congenial to their living congeners. 
To aid in defilling these criteria it is necessary to review the animal 
kingdom as ft IJOW exists, and to select for consideration those portions 
of it which furnish da,ta, upon which to base the necessary definitions. 
This selection is based mainly upon the function of aqueous respiration, 
because it is only animals possessing thiH function that have a direct 
relation to the character of the water iu the sediments of which their 
remains may become intombed, and because these sediments and their 
organic coHteilts are similar ill their origin to_ those which constitute 
the fossiliferoi1s formations with which the geologist has to deal. Land 
animals are only briefly referred to in this review because they have at 
best only incidental relation to the character ·of the respective bodies 
of water near which they live and to the sediments which are depos-
ited in them, and for a similar rf% ou plallts also will be ou]y briefly 
con ·idered. Still, remaius of land animah; and plants have an indirect 
value in this connection. For example, it i · obvious that such remains 
are more likely to find intombment in inlaucl than in marine waters. 
We al 'O may a 'Sume that they rarely reach tbose of the open ocean or 
that they quic~ly become destroyed by the triturating- action of the 
wave if they reach oceanic waters. 
JI tho ·e aquatic animals whose bodim, posses no internal or exter-
11al k 1 ton, or n ·h portion" a· re ' i t decompo ition after death, are 
al. o x Ind d or only incidentally mentioned, because it is those part~ 
only that r ally be ome fo · ilized, a' ba already beeu explained ir 
E ay I and aL·o b can e in th application to paleontological inve:---
ti0·ation of t1i fc ct. t be pre nted in thi · review reference can be 
nl · o th fo:. ·il r main of animals imilar to tbo e now Jiving. 
x in · animal' ar a]. o ex luded from thi · review becau ·e it is 
t wbi ·11 h riteria ba ed upon living forms are to be applied. 
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Vl£1ff1cHRATA. 
Although the Vertebrata constitute the highest division of the animal 
kingdom, for the reasons just mentioned, comparatively few of them 
except the fishes have a direct bearing upon a11y inquiry_ concerning 
the character of formerly existing bodies of water. That is, much the 
greater part of all the other vertebrates consist of land a11imals the . 
natural habitats of ·which have at best ouly au indirect relation to the 
character of the waters in the sediments of which their remains may 
find intorubmeut. 
McirnniaJia.-The Mammalia are so generally dwellers upon the dry 
laud that while a few are amphibious in their habits only the orders 
Oetacea and Sirenia and the Phocidm aud Odobrenidm of the order Oar-
uivora are confined to au aquatic habitat, at least so far as concerns 
their locomotion. Besides this, all these animals being air-breathers 
their aquatic habitat may be regarded as a matter of special adapta-
tion. 
Fosi:-;il remains of any of the larg0r Cetacea ma,y be taken as presump-
tive evidence of the marine origin of the deposits in which they may be 
found, but so many of the smaller members of that order live in estua-
ries that other evidence is usually required to determine the character 
of the deposits in which fossil remains of such animals occur. Beeciuse 
the structure and llabits of the Sirenia restrict them to an estuarine or 
littoral habitat, fossil remains of such ,mima.ls have much significa11:ce 
as to tlle character of the deposits in which they may occur, and as to 
the proximity of the land to the place where such deposits were made. 
Althougp. the Phocidm and Odobamidm usually inhabit marine waters, 
they often range into estuaries and occasionally, but rarely, some of the 
forme1; inhabit fresh waters. Therefore, fossil remains of such animals 
is strong presumptive, but not positive, evidence of the marine origin 
of the formations in which tlley may be found. 
The foregoing remal'ks apply to those mammals which live in, or 
habitually resort to fhe water, but the larger part of all discovered fos-
sil mammaliau remains are those of strictly land animals. The manner 
iu which snch remains have fouud iutombment in aqueous sediments, 
aud the probable reasons why they are much oftener found in nonma-
rine thau in marine forma,tions have been indicated on preceding pages. 
Aves.-.A.s a class, birds have little bearing upon the subject of this 
review, because their respiration is aerial, and comparatively few of 
them habitually live in the water as a permanent habitat. Further-
more, with apparently the exception of the Spheniscidm and some of 
the Laridrn, those ,vhich resort to an aquatic habitat find saline and 
fresh waters equally congenial. Avian fossil remains are therefore of . 
comparatively little value as indicating the character of the water in 
which any given formation was deposited. Still, as is the . case with 
the mammals and other land animals, avian remains are more likely to 
be fouud in the sediments of inland than of marine waters. 
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Reptilia.-All reptiles are air-breathers,· and a large part of them are 
strictly land animals. Many are amphibious, and some are habitually 
aquatic in their habits. .Among aquatic reptiles are the Hydrophidre 
and some of the Chelonia, which live in marine waters, arnl others ot 
the latter order which live in fresh waters. The Crocodilia also usually 
inhabit fresh waters and the shores of the same, but they frequently 
· range into the saline waters of estuaries and lagoons. The greater 
part of all living reptiles of aquatic habits, however, are found in fresh 
waters, and therefore fossil reptilian remains refera~le to living fami-
lies are regarded as more likely to indicate a nonmarine than a marine 
origin for the formation containing them. 
The abundance and great variety of known fossil reptiles· show that 
the class is only partially represented by all those now living. Fur-
thermore, most of the extinct reptiles differed so much from any living 
kinds that comparatively little inference may be drawn as to the char-
acter of their respective habitats by a consideration of those of living 
reptiles. The character of the habitat of those of extinct reptiles must 
be learned mainly from their o~seous structure and their dentition; but 
in the case of those whose aquatic habitat is thus determined, the 
marine or nonmariue character of the waters in which ·they lived is 
rarely indicated. Therefore, while a great, and doubtless the great&", 
part of the preserved remains of extinct reptiles were intombed in non-
marine sediments, whether those sediments were deposited in brackish 
or fresh waters must usually be learned, if learned at all, from other -
evidence than that which is furnished by the remains themselves. 
Batrachia.-In their larval, gill-bearing condition all Batracbians 
are denizens of fresh waters, usually those of pools aEd marshes. A 
few of them retain their gills and fresh-water habitat during life, but 
most of them become air-breathers. A part ·of the8e become denizens 
of the dry land, but the remainder continue to live in the palustral 
habitat in which their larval stage was passed. Therefore itis as1:,umed 
that batrachian fossil remains are much more likely to be found in 
strata of fresh, than of marine, or even of brackish, water origin. 
Pisces.*-Because all fishes have aqueous respirati~n it is desirable 
for the present purpose to review the whole class by fam ilies. TlJe 
general facts concerning the habitat of each family are well exhibited 
by the following tabular arrangement of their names, the three columns 
of the table repre. euting marine, brackish, and fresh waters, respec-
tively. The occurrence of the name of a family only in the left ha11d 
rolnmu indicates that no representative of it is known in any other 
than marine water ; and in ca ·e the name occurs only in the right 
" Th da sification h re used i that of Dr. Theodore Gill in Jds arrangement of 
th famili . of fishes as publi. h din Smithsonian Miscellaneou Collections No. 247, 
pp.1-2~ and p r onally r vi ed by him for this essay. Dr. Gill has 1011g had in hand 
an 1, bnrat r vi ionof bisclassifif'ation· hntthatwhichishererreseutedii:;<leemed 
uffi ·ieut fo1· the illu tration of these <liscti8Bious, 
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hand column an exclusively fresh-water habitat is indicated for that 
family. The occurrence of the name of a family in more than one of 
the columns indicates that it has representatives in more than one of 
the three kinds of habitat. The two kinds of cases first mentioned 
need no further explanation, but a variety of facts connected with the 
1atter kind need to be considered. These will be briefly stated in the 
series of explanatory notes following the table, and certain other facts 
and considerations will be presented in the closing paragraphs of this 
review. 
TELEOSTEI. 
Marine. Brackish. Fresh. 
Orthagoriscidm ................... ; . ....... . .......... . ... ... .... .. .............. . ......... _ ..... _ ... . 
Tetrodontidre . ... ............. -........ -. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tetroduntidre. 
Triodontidre ........... ..... ........... -- . - ....... - -............... .. ..................... _ ........... . 
Ostraciontidm ......................... · .............. ... .............. . . .. .... .. . .... ... ............. . 
Balistidro ....... ....... : . . . . . . . . . . . . . . . -............................................................. . 
Triacanthidre . ....................... .. .. _ ................................................... __ ....... ·. 
Hippocampidre ............. . ......... -1 Hippocampi<he . : ............ - ... - -- ........................ . 
Syugnathidm . . . . . . . . . . . . . . . . . . . . . . . . . . Syngnathidm . . . . . . . . . . . . . . . . . . . . . . . Syngnathidre. 
Soleno"!tomidm ................................................................. _ .................... . 
Malt.heidre: .. ............... : ...... ..... . . ... . .... . . .................. . _ .............................. . 
Lophiidro ......... -.......... -- · - · · · · · - - · · ---- - · - -- - · · · - · --· · · - - - · · · · · · · · - - · · - .. -· -.. - - ... · ........ .. . . 
Ceratiidre .............................. -. - : .. . .... -... -............................................. . 
A.ntonnariidro ..................................... ... ....... ........... .. ..... ... ..... .. _ ...... _ .... _. _. 
Soleifhe ......... .. ................. ....... . .... .... ..... . ..... : . . . . . . . . . . . . . . Soleldro. 
Pleuronectidre... .. .. . . ....... .. ....... Pleuronectidre .............•....... . Pleuronectidre. 
Macruridm . . . . . . . ................... -.. -- - .. ....... -.... ..... ..... ........ . .... - ............ . 
Congrogadidre ... . .............. . ........... . ... . .. ...... : ....... ... .......... ... . ... .. ... . . . . ..... .. . 
Fierasferidre ............ · ............................................................................. . 
Ophidiidre ......................•............................. . . ....... .... .... .. . ... .. .. ... . .. . _ .. __ . 
Brotulidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Brotulidre. 
Brotulopbid1dre .............................................................. · ............... ... _ . ... _ . 
gf: r: · :·: ··:: •  •·· • ·  • •  ··: •••·  • ·•  • ·•: · •  •: •·  ·• •i • ~;,.~ • • • • • • • ·: • •: • • 
it:;:~~:;~~:::::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
JI:~;:f :~; •:;;; • • •;• •; • • •: •;; ••  •  ••; • ·'. '. '. '. '. '.; '.;;;;;; • ·· • '. '.::: •! • H+H • •: •: •: • ·· 
Xiphidionti<lro .......... ....... ..... .......... .......... _ ...... _ ... _____ ... _ ...•.. , , ... _. __ ...... ___ . _ 
A.ca11thoclinidre ............................... _ .... _. __ ............ __ ... . _ .. _ ..... _. _ . _ ... _ ... _ .. _ . . . 
;:::~:~~~:~· ··•·•••·•··· ··••• ·······: . : •: •·••···•·•··• ·····················: 
~~:~!~:::b~~~~:::::::::: ::: : :: : : : : : : : : -~l~~~;i·t{~-: ::: ::_: :: : :·::: :: ·.::::::::: -~l~~~;{d~-- ... : : : : : :: : ; : 
Patrecidre ....................................... _ .............. _ 
Batrachidre ....................... _ .. _. Batrachidro _ .. _. _ .... _. -_:::::::::::: . ~~~;~~~~~~-- · - . · - · - -· · · 
~:!:;;:::~~:~:::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :·:::::::::::::::::: :·: 
H. 'Mis, 114, pt. 2-22 -. 
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TELEOS TEI-Continued. 
Marine. Brackish. Fresh. 
Uranoscopidre ...................................................................................... . 
Trachinidre .......................................................................................... . 
Trichodontidre..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ..................... . 
Gobiesocidre .... ... ........ .... ..... .. ........ ...... .... .............. .. ......... .... . ............... . 
Lipariclidre .......................................................................... • . . ............. . 
Cyclopteridre ............ : ........................................................... ·- .............. . 
Platyptericl re ..................................................................................... · ... . 
~:~~::;~~~.~::::::: :::::::: :: :: : ::: : : : ·~~~~;~~·: :::::::: ::::: :: : :: :: :: :: : ::1· ~~~;;~~·.· ............. . 
Trigli<lre ............................................................................ • • • • • • ........... . 
.A.gonidre .................................................................... •····· · ·················· 
Cottidre . ..... .. ............. . .................................... ·.. ... .. . . . . . Cottidre. 
Plat.ycepl1alidm ... .. ............................... .. .... ..... ....................................... . 
Hemitripteridre ........... . .... . . ..... ................................ . ~ ............................. . 
Scorprenidre ......................................................... • • ............. • • • • • .. • ......... . 
Chiridre ........................................... -.......................... . ..... : .................. . 
Scaridre ... ............... . ........... ....... ............. ... .... ........ .. .... ........ ... ............ . 
Sipl1onognathidre ........ ... ................. .... ......... .. ...... ... ........ .. . .. ................... . 
Labridre ....... ... .. _ .................................. • • •. • • • • • • · · · • • • • · · · · · · · · · · · · • · · · · · · · · · • • · · · · · · • 
Pomacentriclre ................. : ....... Pomacentrid:ce ........ . . ............. .. ... .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cichlidro. 
Embiotocidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Embiotocidoo. 
IJJL;•;•••••::;••••·••••••••:•••~ELJ:•••••·>·;•••••••:• r}:~f:::{•·•••••• 
.A.canthuriclre ....... ... ... .. ............ .. ..... ... ........................... ........................ . 
.A.mphacanthidre ..................................................................................... . 
Toxotidro ............................................. • • • • •·· ............... • • ... • ...... • •··· • · · ······ 
Chretodonticlro ...................................................................... • • • • • • • • • • • · • •· • • • 
;;f~::: ••••.•.•• ·••••• ••••••.•• ••1•••· ••.•..• ··••: •••••••••• •••••· ••••• I •••••• ••••• •••••••••••••• 
Scombridro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
Carangidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ ........... . 
Drepanidre ....................................................................... .. ....... •.... • .... • • 
Coryphrenidre .............................................................................. ., ........ . 
Temati tiidro .................................................................... ...... . ............•. 
tromateidre ......... ....... ........................................•............... ... ... ........ . ... 
Zeidre ...•....................................................... . ................. ........... . .. ...... 
Pteracliclidru ........................................... • • ..... • • . . . . . . . . . . . . . . ................ • • • • • • •, 
Bramiclre .............. ... ............................................................... . . ... ..... ... , 
Lampridiclre ................ . ............................ • .. . • .. . . . ......... . j ...... ...... • .. • • • • • · · · · • 
;=;:~• • •••••••·•••·••••••• ]•· •....•.••..•..... ······· •• J •••••••••• : • •• Norn idro .............................. .. ........ . ........... ... .................................... . 
illa!rinicl, ........................... . .......................................................... .. . . 
;::t~:!f :" : • •:::::: • •:• •:::::: • •: •: • •: • •:•  •:: •: •  •: •  •:: •:: •: • • .1. • • • • •::: •:: • •::: •::::: • 
f ~f F':Y;·~. • •.::: • • •:::::: •: •:::: • • l:: •:: •: •::: • • •: •: • •::::::: :: •:::::: • l :. : : : : •.::: •: :: :: • •: 
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'l'ELEOSTEI-Continucd. 
Marine. Brackish. Fresh. 
----- ----- - - -1----------
Polymixiidre .......... .... .... ..... • . • • .. • .. • • • • . • • • • • • • • • • • • • • · · · • • • • · · • • · · · · • • • • • • ................. . 
Monocentridai ... .. . ................. - • ........ •. • • • • · • • • • • • • • • • • • • • • • · · • • • • • · • • •. • • ................. . 
Berycidre .... .. ... .. ...... . .... • • • • • • · · • • · · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · • • • • • ....... . 
Scirenidre......... . . . . . . . . . . . . . . . . . . . . . Sciainidre . . . . . . . . . . . . . . . . . . . . . . . . . . . Sciainidre. 
Sparidre ................... ~........ . . . Sparidre ............................. · ....................... . 
Pimelepteridre ........................ .. ............................................................. . 
Mrenididre· .. . ......... .... ........ .. ....... .. . .... . ... ...................... . ........... .. .. .. ...... . 
Pristipomatidm.. ...................... Pristipornatidre ....... .. .. - ... ... - . Pristipomatidre. 
Centrarcbidre. 
Serrani<lre . . . .. . . . . . . . . . . . . . . .. . . .. . . . . Serranidre ... ............. - •. .. .. . . . Serranidre . 
. . . . . . . . . . _........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Percidre. 
Centropomi.dre............ . ............ Centropomidre...................... Centropomidre. 
Pegasidre ..... ...... ..... ........ .................... . . ..........•.. ... . ............ · ................. . 
Priacanthidro ....................................................•..••................. . .............. 
Hoplegnathidre ................. . ....... .. .... ...... . ............. ..... .• ... . 
·-····--.. --- ...... .................................. ---- --................................... . ........... . Nandidro. 
Plesiopidre ................................................................ _. . . ........ ... ...... . .....• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Polycentridre. 
Cirrhit.idre .... .. ... ... .. . ..................... ...... .... ... ...... .. ......... .. ........................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aphredoderidre. 
Sphyrrenidm .................................... . .............................................. _ ..... . 
Echeneidiflro ..... ·. . . . . . . . . . . . . . . . . . . . . . . .............................................. .- .............. . . 
Oxudercidre ......................................................................................... . 
. . . . . . . . . . . . . . . . . . . . . . . • -• • • • • • • • • ...................................... •. . . . Comepporidre. 
Trachyptericlre ........... ,- .................................. : ....................................... : 
Lopbotidre ... . . .... . .... ... .. .... ..... . .... .................. . . , .. .... ............................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Luciocephaliclm. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Opbiocepbalidre. 
Trichonotidro ... .. .................................................................. , ................ . 
Cepolidre ........................................................................ .... _ ..... _ .. _ .... _ .. 
Psycbrolntidre .. ...... .. .......... ...... ... .. ....................................... _ .......... _ ..... . 
Atherinidre..... .. . .. . . . . . . . . . . . . . .. . . . Atherinidre ......................... Atherinidre. 
Tetragonuridre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................................... . 
Mugilidre .............................. Mugilidm ........................... Mugilidro. 
Gasterosteitloo......................... Gasterosteidre.... . ................. Gasterosteidre. 
Aulorhyncbidro ....................... - Aulorhynchidre ......................................... ... · .. 
Aulostomidre ............................................................... ..... ................. _-.. . 
Fistulariidro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................... ..... ....... _ ..... . 
Centriscidre .................................................................... ... ........ . ......... . 
Amphisilidre .......................... ... .... ..... ................................ ___ ............ _ .. . 
Belonidro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Belonidre . . . . . . . . . . . . . . . . . . . . . . . . . . . Belonidro. 
Scomberesociclre ................... ~ ... Scomberesoci!lre .................... Scomberesocidro, 
..... -. - • • • - - • - - • • • • • • • - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Amblyopsidre. 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · • • • • • - - • - •.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Esocid:.e. 
• • - • • • • • • · · · · · · · · · · · · - · · · · · · • • - - -- • -.. - .....................•. , ............... Umbridre. 





· · · · ·• · · · · · • • • · • · • • • • • • - • • • • • • • • - - - • • .. . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Osteoglossidrn, 
· .. · · · · -- · · · · · • .. • • • • • • •·. • • - • .. •..................................... Notopteridre. 
Halosauridro ... ....... . ........... .... ..... .... ........... ..... .... . _ . .... .......... _ ............... _. 
Chauliodonti<lre ...... ..... ..... ....... .... .... .. . .. . ··· ··-··· -· ····· ·····-·· .................................. . 
Sternoptychidre .................•....•........•.........................•............ , ....•.........•• 
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Marine. Brackish. Fresh, 
Stomiaiidre .......................................................................................... . 
Scopelidi£ ............ . ... . ............... . .. . · ....................................................... . 
.A ulopidre ... .. .................. . ...................................................................... . 
S:ynodontiJre . .... . . . . ............. .. . . ........ .. ........................... . ..........•...........•.. 
Microstomidre _. _ . ........................... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Microstomidre. 
Salmon idre. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . Salmoniflre ... . ..................... - Salmonidre. 
Salangidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Salangidre ................................................•.. 
.Alepitlosauritlro _ .. ............... -............... . ....... . .. . ........................................ . 
Paralepitlidre ........ .. .... . ..... . ........................ . .......................................... . 
.Alepocephalidrc. . .. . . . .. . . . . ... . . . . . . . . ................. . .................................. -· ...... . 
Gonorhynchidm .... .. .... . .................................................................. · ........ . 
. .. . . . . . . . . . .•. . .. . : . ... . .. . .............. . ......... . ........................ _ Hyodontidm . 
.A lbuliclre ....... . ............. . . . ................ .. ................... _- .......... . ... -............... . 
Elopicl ro _ ....... . .. . . _ ..... . .......... Elopidro......... . ...... .. .......... Elopid::e. 
Chanoitlre .... .... .... . .......... . . . ................ . ...... . _ . . . . .... . ...............................•. 
Dussumierid~ . . .. . . . .... . .. . . . ...... . ........ . .... . ........ . .. . ..................................... . 
Clupeid ::e ....... . . . .. . .............. . .. Clupeidre ... . ..........•..... _...... Clupeidre. 
Dorosomicl::e ....... . .......... ·.· ....... Dorosomidre ........................ Dorosomidre. 
Engraulididre ..... .. . ........... . ........... . .. . .................................................... . 











• • • • • • • • • • ... . .. ..... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Trichomycteridre. 
Siluridre . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . Siluridre . . . . . . . . . . . . . . . . . . . . . . . . . . . . Siluridre. 
· · · · · • ·· · - · · • • • • • • • •. • • • • • • ..... - . - .......... . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chacidre. 










lu ren resoci<hr ..... . . . . _ ... .. ... ..... .. _ . . . .. .. . .... . .......... . ..... . ............ . .. ·- . ............ . 
'ong ridre ..... . . . .. . .. . .. _ . . . .. ..... . ... . ....... . ... ... . _ .. . .... . . . .... .... .. . ......................•. 
.An i-:uilliiht• ....... __ . ............. . .... .Ang uillidre .. . . . . . . . . . · ..... •. _ .. .... .A.nguillidm. 
Ratahurid m . . ........ .. ............ . .... _ .. _ .............. . . .. ....... ... , . .. . ... . . _ ...........•.•••••• 
Munr 11i1I: ........................................ . .... ... . ... ... . ... ... ... ........ . . . .......•••••••• 
C hil obranchicl.-e ...... _ ... '. .............. ... . ___ . ..... . . ... _ . .. _. _ . . . ... . . .. ...... . .•.... . ......•..• • :. 
~ ·r111 id 1th ., icla• ......................... _ ....... _ . . ....... _ . ........ _. __ .. . . . .•....•.............. 
. ·., 11.1pohran ·hida• ........ _ ................ . ............. .. . . . _ ........ . _ ... ..•.•••...........•........ 
. ·.u 1·opliar;\·ncrida• .. .. ..... _ ... _ ......... _ ............... . . _ .. .. . . . . ....... ....••..... . .. . .. _ .. 
· ···· ·· ··· ··· ···- ·· ······ ····· · • •· • •····· . ... . ... . .......... . .. . ... . . . . .. Ma tacembelidre. 
cant bid 
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.A.ci peuseridre.. .. . . . . . . . . .. . . . . . . . . . . . . .A cipeuseridro. . . . . . .. .. . . . .. .. . . . . .. .A.cipenseridro. 
EL.A.SMOBR.ANCHII. 
Marine. Brackish. Fresh. 
Chimroridro ..... . .... : . ............... . .............. • • • • .... . . • • • - • • • • • • • · • • • • • • • • • · • • • • · • • · • · · · · · · · · 
Myliobatidre ............ . ................................ . .............. . .... . ... .... -. - - .......... - • • 
Cephalopterid::o ......................... ..... ....................................................... - -
Trygonidro . . . . . . . . . . . . . . . . . . . . . . . . . . . . Trygonidm . . . . . . . . . . . . . . . . . . . . . . . . . Trygonidre. 
~:icie!'.~~~~::::::: :::::::: ::: : : : : :: : : : -~~i-i~-~::: :: :·.:::: ::::: :: ·.~:: :: :: : : :: -~~;i~~: ............... . 
RhinobatidiB ........................................ ... ... ... ...... .... ........... ....... .. -... -., - - -
Rhamphobatidro ................ -..................................... • - - •. - - • • - - - -- . • • - -- • • • • • • · · - • · · · 
Pristidro ............................. .. Pristidre ......................... .. . Pristidre. 
Sqnatinidai ........... . ...... ..... .................................................................. . 
Heterodontidre .................. . ............ ~ ..... . ............. - .. . - .... - • -...... • - • • - . • • - • • • - -• • • • 
N oiidanidai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . ....................................................... . 
Rhinodontidm ....... . ...... . ........... ..... ..................... .. •· ·· ··· ·· ...... • •····· .. .. ·· ······ 
Cetorhinid::o .............................. .. ............. ..... .. .. ........ ............... . ........... . 
Lamnidre ................................................................................. • • - - - . • -• - - -
Odontaspididm ...... ....... .... ............ _ .......................................................... . 
.Alopeciidro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . ....... ................................... . 
Sphyrnidre .................................................... .......... ............ ..... .......... .. . 
Galeorhinidai . . . . . . . . . . . . . . . . . . . . . . . . . . Galeorhinidre .. ..................... Galeorhinidai. 
Scylliidre .... .. ..... ....................... .... ........ .. ............................................ . 
Ginglymostomatidre ... . .......... _. .......................... .... . : ..... ... ..................... -. -.. -
Crossorhinidre ..... ................. ................ · ..................................... . ........... . 
Spinacidre ... .. .. ........................ . . -..................................................... -.... . 
Scymnidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
Oxynotidai ....... ............................... _. ............................................. .. .. : .. . 
Pristiophoridre .................................................................. _. ......... .. .. ...... . 
The following remarks apply only to those famihes which have repre-
sentatives in more thau one of the three kinds of aquatic habitat which 
are indicated in . the foregoing table. The presence of the name of a, 
family in only one of the three columns is alone a complete expression of 
the fact that no representative of it is known in any other habitat than 
the one thus indicated. It must be remembered, however, that almost 
any fish whose habitat ranges along the seacoast may occasionally run 
up into brackish water. Consequently the families enumerated under 
the head of "brackish" are such only as have representatives habitu-
ally Jiving iu brackish waters. 
Although the Tetrodontidre are a typically marine family, one species 
of it is known in South .American fresh waters. 
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Most of the Syngnathidre inhabit marine waters, but some of them 
range into estuaries, and a few are found in fresh waters. 
As a rule the Soleidre are marine fishes, but representatives of the 
family are known in South American and other fresh waters. 
The Pleuronectidre are also typically marine, but some species range 
into estuaries, and some of these range into adjacent fresh waters. 
The Brotulidre are mainly marine, many being found in abyssal 
depths; but two blind species, representing two genera, are found in the 
fresh waters of Cuban caves. 
The Gadidre, with the known exception of only one species, are marine 
fishes. This species is common to Europe and North America and is 
confined to fresh waters. 
One species of the Blenniidre in Europe inhabits fresh waters. Most 
. of the known representatives of the family are marine, but some, espe-
cially in Australia, range into estuaries and fresh water. 
Three South American species of the Batrachidre range from marine 
and brackish into fresh waters. Almost all other known members of the 
family are denizens of marine waters .. 
'..{1he greater part of the Gobiidre inhabit marine waters exclusively, 
but several species range into estuaries and adjacent fresh waters. 
Some species are confined to fresh waters. 
A majority of the Oottidre are confined to marine waters, but certain 
genera are of exclusively fresh-water habitat. 
The Oichlidre are a typically fresh-water family, but one genus usu-
ally referred to it is found in marine and ' estuarine waters. 
The Embiotocidre are mostly marine, but one genus is confined to 
fresh waters. · 
Most of the Gerridre are of exclusively marine habitat, but some 
species range into estuaries and some even into adjacent fresh waterEl, 
The Polynemidre are typically marine, but some species range into 
e tuaries. 
The Scirenidm are mainly of estuarine habitat; some range into fresh 
water ·, and one North American genus is confiued to fresh waters. 
The Pristipomatidre are mostly marine fishes, but certain Australian 
forms are known to range into brackish and fresh waters. 
The Serranidm are also mostly marine fishes, but some species occur 
in brackish water , and a few North American forms live almost exclu. 
iv Jy in fresh waters. 
The I ercid:::e are a fresh-water fa,miJy, but some species range down 
into mildly bracki b waters. 
M t of the 1entropomidre are denizens of marine waters, but some 
·1 d find a con "'enial habita,t in e tuarine, and even in adjacent fresh 
wat r ~. 
Th Ii rinid, ar mainly marine, but om, range into fresh waters 
1 . ' an 011 ,. nn ~ 1. onfiu ,d to fre,' h waters. 
TJ1p • f u ·ilicl, · ar<' mo:tly of marine habitat, but ome range into estu-
ari .- arnl v ral ·1 ei ,• ar confin d to fre,•h water. 
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Some of the Gasterosteidre are confined to marine waters and others 
to fresh. Most species are found in brackish waters. 
The Belonidre are mostly marine, some of them ranging into estu-
aries and even into fresh water. One genus is of exclusively fresh-
water habitat. 
The Scomberesocidre are also mostly marine, some ranging into estu-
aries and even into the adjacent fresh waters. 
The Oyprinodontidre are mainly fresh-water fishes, but some range 
into estuaries and some are denizens of salt waters. 
The Microstomidre _are mainly marine, but one species _occurs also in 
fresh waters. 
Some of the Salmonidre have an exclusively fresh-water habitat, never 
migrating to salt waters. .A. large proportion of them migrate from 
marine to fresh waters for reproduction, but none of the family is 
wholly confi.n~d to marine waters. 
The Salangidre are typically marine, but some range into estuaries. 
The Elopidre are mostly-marine, but some range into estuaries, and 
one species is found in the fresh waters of Lake Nicaragua. 
Some of the Olupeidre are confined to marine waters, and at least one 
species is known only in fresh waters. · .A. large proportion of them, 
however, range from marine into fresh waters for reproduction. 
The range of habitat of . the Dorosomidre is similar to that. of the 
Olupeidre. 
The Siluridre are mainly denizens of fresh waters, but one section of 
the family is confined to marine waters. 
The Plotosidre are mostly marine, but some species range into 
bnwkish waters and in some cases into fresh waters also. 
The .A.nguillidre all ra,nge from marine to fresh waters, returning to 
marine waters for reproduction. 
The .A.cipenseridre are usually found in fresh waters, but some of 
them range down into estuaries and even into waters of full marine 
saltness. 
The Trygonidoo are mainly confined to marine waters, but one sec• 
tion of the family is peculiar to South .American fresh waters. 
The Raiidre are almost exclusively of marine habitat, but some range 
into estuaries, and they have 09casionally been found in waters that 
are nearly or quite fresh. 
All the Pristidre, with very few known exceptions, are confined to 
marine waters. One species is found in the fresh waters of Lake Nica-
ragua and another in the Philippine islands ranges from marine into 
fresh waters. 
One species of the Galeorhinidre is also found in Lake Nicaragua 
and another ranges from marine to fresh waters in the Philippine 
islands. All other known species are confined to marine waters. 
Of tlie thirty-nine families mentioned in the foregoing notes as hav-
ing representatives in more than one of the three kinds of habitat 
designated in the table, 28 of them are so generally confined to marine 
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waters that geologists usually regard the discovery of remains of simi-
lar fishes in any giveu geological formation as evidence of its mariue 
or1grn. Still, members of certain of these families present remarkable 
exceptions to the general rule thus indicated; such, for example, as the 
presence of Selachians in Lake Nicaragua and other fresh waters. 
Therefore, in case the fossils associated with such fish remains should 
distinctly indicate the fresh-water origin of the strata containing them, 
their presence may be held as not necessarily constituting conflicting 
evidence because of the known exceptions to the rule that their living 
congeners have a marine .habitat. 
Of the rernaining eleven families mentioned in the foregoing notes 
three are more abundantly represented in fresh than in saline waters. 
To these the converse of the foregoing remarks will apply. Because of 
the varying range of habitat of the remaining eight families mentioned 
in the foregoing notes the discovery of remains referable to any of 
them in a given formation would be of little value as evidence in deter-
mining the charaeter of the water in which it was deposited unless 
supported by other and more definite evidence. 
_The Marsipobranchii and Leptocardii are by some authors included 
in the class of fishes proper, but Dr. Gill and others regard them as 
separate classes coordinate with fishes, reptiles, etc. 
Two of the three families belonging to the Marsipobranchii ·are known 
only in marine waters. Most of the members of the other family, 
namely, the Petromyzontidm, range from marine into brackish and 
fresh waters, as is well known in the case of the lampreys. 
No representation of the Leptocardii are known in other than marine 
waters. 
This review of the fishes is confined to those families which have 
living representatives, and the criteria relating to the different kinds 
of aquatic habitat of fossil fishes which may be based upon this review 
apply directly only to the families here named. 
Fossil remains of a large number of kinds of fishes have been dis-
covered, especially in the paleozoic formations, which differ so much 
from all living kinds that they can be referred to no family, and some-
times to no order, which has living repre::;entatives. 
The character of the water in which such fishes lived might be con-
jectured by reference to their most nearly related forms~ but the most 
reliabl indication is furnished by such otl1er fo sil remains as may be 
found a .. sociated with them. 
J\IOLLUSCA. " 
The l\Iollusca are of peculiar importance i11 connection with the sub-
j C't or' thi r vi w, b cau ·e h great r part of tbe members of this sub-
ki110·d m ha,· aqu ou · r piration, and becau ·e in the matter of 
la :ifi ·ation of th Mollu. ca 11 ed in this review i that of Dr. Theodore 
lill': '·-\rrang m nt of th Pamilie of 1\-follu k . ' , ' e mithsonian Mi cellaneou 
Publi ·ati n • • . 227, 1 71. 
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distinguishing marine from nonmarine formations and the latter from 
one another it is with their often abundant fossil remains that the geol-
ogist has more frequently to deal than with those of any other animals . . 
· Oephalopoda.-Every known member of all the families of this class 
is exclusively marine, therefore the presence of fossil remains referable 
to any member of the class in any formation is regarded as sufficient 
evide11ce of its marine origin, provided that its character and condition 
inclicat~ that the animals thus represented were denizens of the waters 
in which the formation was deposited. 
Gasteropoda.-The following table, constructed upon the sa-ine plan 
as that of the fishes, is intended to give a synoptical view of the aquatic 
habitat of each of the families of living gasteropocls which have direct 
relation to the subject of this review. For obvious reasons all those 
families are omitted which include only air-breathers as well as those 
families all the members of which possess no shell, either internal or 
external. As in the case of the preceding table,. this one is followed 
by explanatory notes setting forth certain facts which are not clearly 
expressed by means of such a tabular arrangement: 
Diwca. 
ORDER PECTINIBRANCHIA'IA. 
Marine. Brackish. Fresh. 
Conidre . _ ... ___ ....... . ................ ...... ....... . _ ................. · ... _ . .... ..... ...... _. _ ... .... . 
Pleurotomid.:e ........................................................................................ . 
M elatomidre ..... ..... ......... ... .......... .......... .......... ...... ......... .......... . · ........... . 
Haliidre ... .......... ·. . . . . . . . . . . . . . • . . . . . ................................... ·_ ................. _ ....... . 
Terebridre ............................ .. .............. _ ............................................ _ .. 
Cancellariidro .................. : .......... ~ .................•............... ... .. .. . _ ................ . 
.A.dmetidm ............ ·. . . . . . . . . . . . . . . . . . . . . . ................ _ ...................................... . 
Cystiscidre. . . . . . . ... . . . . . . . . . . . . . . . . . . . . . ..... ... .............. .. _ . ... ..... _ ............ _ . .. ____ .. ____ _ 
Marginellidre .... ... . ........... . ...... . .............................................. _ ..........••••• 
Volutidm ........................... .......... ............. . .......................................... . 
Fasciolariidre .... ...................... ... ... .. _ ..... : ................. ... ................... _ ....... . 
Mitridre ..... - ...... . . . .......................................................... .. ................... . 
Melongenidre .......... . ............................................ . . ...... · .. _ ...................... _ 
Buccinidre . . . . . . . .. . . . . .. . . . . .. . . . . . . . . Buccinidre............. . . .. . . .. . . . . . Buccinidre. 
:N assidro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N assidre ... .... _ ....................... .. ....... . ........... . 
Cynodontidro .. . . . .... .................... _ ........... _ ............................. .. ......... _. ____ _ 
Turbinellidm .. . ... , ....... .. ............................................. .... . . ... ..... _ .......... _ .. 
Turriclre .... ... ... . .. ... ........ .. .... ...... .. ......... ...... ................ .......... ........ ...... . 
Oliviclre ........ ... ....... ... .. ... ..... .. ...... ... ........... . ........ .. .................. __ ... __ ... __ _ 
Harpidre .... . ........ .... .. . ........ _ .... : .. . . .. ....... . . . .. .... ......... . ...................... . ..... . 
. Ptychatractidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... ....... . ..... . 
Muricidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... _ .. ... .... ............... _ . .. . .... . .. ........... . 
Colnmbe!liclre ........ . .......... _ ......................... _ .........................................•. 
· · · · · · · · · · · · • • • - • • • - •. -• -•· - • - .............................................. .. .Arnpullariidro. 
Valvatidre. 
· · · · · ,.. · · · · · · · · · • • • • • - - - • - .... ..... ...... ... ............ ......... . : .. .. ....... Viviparidre. 
· · · · · · · · · · · · .. · · · · · · · · · • • .............. . Asf!iminiidre ...... ................ . .Assirniniidte. 
Rissoellidre ............... .................. .. ....... _ ... . _ ......... ........... ... ...... ...... ....... . 
Pornatiopsidre. 
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Diawa-Continued. 
ORDER PECTIKIBRANCHIA TA-Continued. 
Marine. j Brackish. Fresh. 
~~::~~:~::::::: .·::::::::: :_:_:_: :_:_:_: -:-::-:-.I .~~s.~~i.c~~.:: ::::::::::::::: ::: :•:::::: . ~i·s·s·o·i~~: ............. . 
. . . .. .. .. . . . ...... ......... .. . . . .... .. ....... ... ... . .. ...... . .. . .. . . . . Bytlliniidic. 
Fossaritlro ... •............. .... ......... .... ..................... ....... ..... ......................... 
Littorinidre .................... .. ...... Littorinidre ................... .... .... ...................... . 
Pyramidellidre .. · ...................... ............ ............ ............ ................. .......... . 
Eulimiclre .. ......... .. . . : ..... :,: ····· .......................•........................................• 
8tyliferidai ............................ ...... ................................ ..... ... ............•.•.. 
Ceriphasiiclre. 
Melanopsidre . . . . . . . . . . . . . . . . . . . . . . . Melanopsiclre . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . Melaniidre. 
Cerithiopsi<lre . ..................................... ..... ..... · .......................................•. 
Cerithiidre............................. C.erithiidre.......................... Cerithiidre. 
Planaxidai .......... ................ ........ ..... .. ......... ...........• . . ...........................• 
C:ecidre .................................. : . ......................................................... . 
Vermetid:n ............................................................ .. ..................... ....... . 
Tenagodit1re .......... .. .... . .......... ; ...........................••............... : ................ . 
Turri! ellidm ....................................... .... ..... ....... ...... ............................ . 
'l'richotropidre . ... .- ........ .. .................... ... ............•....................... .............• 
Hipponicidre ..................................................•......•................................ 
Capnlidre ....... .. .................................. ...... ... ..•... •............•. .... ... . .. .. : ....••. 
Calyptreidm ..................................................•.................... . •..... ............ 
Nei-itopsidre ............•.... : ............................................. .. ....................... . . 
Onnstidro ...............•.........•.............................. , ....... ...... : ..................... . 
Strornbidru . ....•........•..................................... , ...................................... . 
A porrhaidre ............•...... . ................•............. , . . . • • . . . . . . . . ..... ...... ......... .... . 
l>ediculariidro . . •.......•............... , . , ...................•....................................... 
Amphiperasidre ........................ . ............................................ .... . ........... . 
Cyprrei<lru . . . • . . . . • . . . . . • . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
Triviidai ...... • ....... ......... .................... _ ...................... • • • • • • • • • • • • •· · .·. • · · · · · · · · · · · 
Marsen"iidre .............•..................................... , ...................................... . 
-Velutinidre ........ ..... ................ .. ••..................•............. .......................... 
Naticidre ........................................................... . .... .... ... ..................... . 
Pyrnlid,e ........... .... ............ ... .............................................. ....... • •. • • • • · · · 
Doliitlre ..............••.........•...... . .............. ...... ............. ... ... ..... . . ..... .... ... • • · · 
<..:assi<lidre . .. . . •• ..................................................................................... 
Rancllidre ...................... . .. . ........................................ .. : ............ . .... ... • • • 
Tritonidre . ......... ..... ..................................................... . . .. . .................. . 
Ianthinidro ....... . .. .... .............................. . ................. ... ...... ........ ... .. ...... . 
olarii<la• . . . .......................... . ........................................... ... ... . ......... .. . 
8calariirlro ..... .. ...................... . ............................................... . ... .......... . 
ORDE.K HETEROPODA. 
---- .---------
A.tlantidre ....... . ................................. _. ......................................... . 
l'terotradtlCiclru . .. . ..................... ... .. . ................... .. .................... .......• ...... 
RDER RHIPIIIDOG-LO' ..i. 
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Dimca-Coutinued. 
ORDER RHIPHIDOG LOSSA-Continued. 
Marine. Brackish. Fresh 
Turbinidre ............................ .. .......................•..........•. .... , . • , ....•••...•... . . , 
Liotiitlm ....... ......... .... ............ .. ......... •........• .... .....•.•• •......•• .. , •.•. . . , • ... ....• 
'l'rochidm .... .......... . ..... .... . . ... ............ . ...........• , •.•• , . , • , , , .. ·.,., .. ,,,, ... ,, . . .....•. . 
Stomatelli1lm .... .... ................................. . . ....•• . ,,, .,,,, •• ........... . . , ............ • .• 
Pleurotornariidm .......................................... , ..•. , •...•••..•...... ...................... 
ScissurelliliIB .......................... .. .................••.•••••................................ .... 
Haliot.idm ...... .... : .. .......... .... ........... . .. . .. • , , , .. , , •. . , . .. ......................... .. . - .. • - -
Fissnrellictm .......................... . 
Emarginulidre ............................... . ..........••. · ...... . ..•.. ...... .•.. ..................... 
ORDER :DOCOG !..OS.SA. 
!::;,:: : : : : : : : : : : : : : : : : : : : : : : : : . : : : : !. ~'~'•\doo.::: .•• : : : : : : : : : : : : : : ::: :: . ~,~,!idro: .......... .. . 
Lepetidm .. ..... ...................... 
1 







.. - - - ...... •. . .... • •. • • • •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LimnaiidIB, 
Obinidai... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Otinidm ..... ... ... : ... . ...... ...... .. .. ............ , • , • , •..• 
A uriculidIB . . . . . . . . . . . . . . . . . . . . . . . . . . . . A uriculidre ............. .. .. : .... · ........................... . 
Siphonariidm . . . . . . . . . . . . . . . . . . . . . . . . . . Siphonariidre .......... . .............................. _ ...... . 
Gadiniidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gadiniidre . ... ..... ................ ......... .... ............ . 
Amphibolidre.......................... Arnphibolidre ... . .. ............... .. ....... .. _ .. . ..... . ..... . 
Opisthobranchiata. 
ORDER TECTIBRANCHIATA. 
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Pteropoda. 
ORDER THECOSOMAT.A. 
Marine. Brackish. Fresh. 
Limacinidre .................................................................................. _ ....... . 
Hyalidre ...................... ......•............ ... ... ................ . .... .......................... 
Cymu11liidre ....... . ................... .... .............. .... ...... . . 
Prosocephala. 
ORDER SOLENOCONCH1E. 
Den tiliidre. . .. . . . .. . . . . . . . . . . ........ ·I· .................................... ·I· ....................... . 
The foregoing table of the families of living Gasteropoda is, as 
already stated, constructed upon the same plan as that of the fishes, an 
explanation of which plan and its significance is given on page 33ti. 
The list includes the names of only those families at least some mem· 
bers of which possess shelly or skeletal parts that are likely to resist 
decomposition after the death ot the animal. Other families are uot 
included, because it is only by means of those hard parts that tbe liv• 
ing can be compared with fossil forms. The significance of placing the 
name of a family in only one of the three columns of the table ii:; so ap• 
parent as to need little, if any, explanation, but there are certain facts 
relating to 1.nembers of others of these families which such a table can 
not distinctly show. Mention of such of these and kindred facts as is 
deemed necessary for th~ present purpose is made in the following 
supplementary notes. 
The greater part of the Buccinidffi inhabit marine waters, but they 
not uufrequently range into estuaries, and certain species are sometimes 
found in waters that are nearly or quite fresh. 
· While a majority of the species of the Assiminiidm fiucl a fresh.water 
habitat congenial, some live upon the borders of saline water; at. rfre-r 
mouths or in estuaries. 
Of the liviug forms referable to the Rissoidffi sorrie inhabit marine, 
some brackish, aud others fresh waters, but HO species is known to 
muge from one of these kinds of habitat into another, although it is 
probable that some may do so. Because the fossil specie::; referable to 
tliiR family may, as a rule, be regarded as distinct from all living spe• 
cie:, the pre ence of fo il shell referable to this family in any forma-
tion doe uot n ce arily 0·ive any definite indication as to wh~ther it 
wa of mariue, bracki ·h, or fre h water origin. In such ea es the cl.tar• 
a ·t r of the habitat mu, t be determined by means of their fauual a,·so-
iate:. 
'rh Litt rinid, u ·ually inhabit the margin.· of marine waters, but 
: m :1w ·i : hav a bra ki h-, ater habitat. 
lh ...1 lanop:id} u , llally inhabit fre h water,. but ome of them are 
ountl in wat r tha ar more or les: aline. 
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All living forms of the Melaniidre are regarded as fresh-water mollusks, 
but a few species appear to be able to live in waters which are in some 
degree saline. Certain fossil members of this family have been found 
in such association with other molluscan remains as to indicate that 
they were capable of living in saline waters. 
Much the greater part of the Cerithiidre inhabit marine waters, but 
some species are known to find a congenial habitat in brackish waters, 
and a few are known to range into adjacent fresh waters. 
As a rule, the N eritidre are found in either marine or brackish waters, 
but a few species are known to live in fresh water. · 
The Trochus-like shells which have been found in Lake Tanganyika 
probably do not belong to the Trochidre. The trochids are therefore 
regarded as distinctly marine. 
A few of the Acmreid limpets found in Borneo are reported_ to pass 
from saline waters into fresh. The Acmreidre are not uncommon fo 
brackish waters, but members of the family are most abundant in ma-
rine waters. 
The Otinidre, Auriculidre, Siphonariidre, and Gadinidre, are air-
breathing moliusks living upon the margins of both marine and brack-
ish waters. The Amphibolidre also usually inhabit the sea margin, but 
some of them appear to find waters of less than marine saltness llot 
uncongenial. 
Although the Bullidre are, as a rule, strictly marine, two genera, 
namely, Haminea and Tornatella, have been found in the mud of brack-
ish water lagoons. 
As indicated in the paragraph preceding this table, all the members 
of the Gasteropod order N udihranchiata, together with all those of the 
Pteropod order Gymnosom.ata are omitted from it because none of the 
species possess more than a minute embryonic shell, and therefore no 
identifiable fossil remains of any members of these orders are likely to 
be discovered. All the Tunicata and land Pulmonata also are omitted, 
the form.er because the character of the body is al ways such that re-
mains of it are not likely to be found fossilized, and the latter, because 
they ha:ve no direct relation to au aquatic habitat. 
Of the twelve families menti•med in the foregoing notes as having 
representatives in more than one of the three kinds of habitat indicated 
in the table, fully one-half of them are so generally found only in inarine 
waters that geologists usually are inclined, in the absence of contrary 
evidence, to regard fossil representatives of them as indicating a marine 
origin for the strata in which they may occur. Three of the other fam-
ilies are so generally found only in fresh waters that the converse of 
the foregoing remarks would apply to them. Representatives of the 
others are so often found in both marine and uonmarine waters that 
in the case of fossil representatives it is always necessary to have cor-
roborative evidence as to the probable character of the water in which 
they lived, 
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Conohifera.-The following table of the families of the Conchifera ts· 
constructed in the same form as that of the Gasteropoda, a:od the gen, 
eral remarks preceding that table are applicable to this: 
ORDER DIMYARIA. 
Marine. Brackish. Fre11b. 
Aspergillidro ......... ..................... .... .............................. : ........................ . 
Gastrocbrenidre ..................................................................................... .. 
Terediniclre . . . . . . . . . . . . . . . . . . . . . . . . . • . . Teredinidre . . . . . . . . . . . . . . . . . . . . . . . . . Teredinidre. 
Pboladidre ...•........................................................................................ 
Solenidre .. .... ........... .. . .. ..... ............ ........ ....... ... ......•.............................. 
Solecurtidre............................ Solecurtidre......................... Solecurtidre. 
Saxicavidre . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
Myidre ............................................ , . ............. .. ..... . ........................... . 
Corbulidre . . . . . . . . . . . . . . . . . . . . . . . . • . . . . Corbulidrn . . . . . . . . . . . . . . . . . . . . . . . . . . Corbulidre. 
Pandoridre .................. .••... .. .. ....... . .............. : . . . ............. .. ...................... . 
Anatinidre ........... ......... ............ ....... .... ......... ... .................................... . 
Myochamidre ........ ............. • ..............••.................. ...... ........................... 
Pholadomyidre .....................................................•.................................. 
Mactridre ...... ....... ............. • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
Mesodesmidre ........................................................................................ . 
.A.mphidesmidrn ........ ............... . ...... .................... .. .................................. . 
Tellinidre ................................................ , ............. ... ... . ....................... . 
Psammobiidre ............. ...... ... . . _.. Psammobiidre ..... . ......................................... . 
Donacidre ............................................................................................ . 
Petricolidre ...... ................ ... : ....... .... . ...... .............. ....... ......................... . 
Veneridre ..............................................................•.............................. 
Glauconomidre.. .. . .• . .. . . . . ... . . . . . . . . <Jlauconomidre .............................................. . 
~yrenidre ........................... • • • Cyrenidre...... . . . . . . . . . . . . . . . . . . . . . Cyrenidre . 
. . . . . . . . . . . . . . . . . . . . . . . · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · -· · .. · ... · · · · Pisirliid:n. 
Cyrenoididre . •...... ... . .... ........... Cyrenoididre ........................ · Cyrenoididrn. 
Dreissenidre . . . . . . . . . . . . . . . . . . . . . . . . . . . Dreissenidre . . . . . . . . . . . . . . . . . . . . . . . . Dreissenidre. 
V eniliillre. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..................................•........................... 
Glossidre ........... ................ : ................................................................. . 
Cardiidre .......... ....... .............. ............................................................. _ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Adacnidre . . . . . . . . . . . . . . . . . . . . . . . . . . .A.dacnidre. 
Chamidre ............................................................................................ . 
Lncinidre ............................................................................................ . 
Ungulinidre .......................................................................................... . 
Eryciuidre ............................................ ........ .... ... ............... .. .... ........... . 
Cyamiidre ........................................... ... .............. ........... . ................... . 
Leptonidre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................................................• 
Galeommidre ......................................................................................... . 
olemyidre ........................... .. ......................................... . ..... . .............. . 
Crassat llidre ............................................................................ ............ . 
?tt ••• :: !: ••••••• : : :: : : : •• :: : : J •. : ••••••••• :: : • :• :••: • :: • :::••••• : t!~~t.~.-....... . 
. . . . . . . . . . . . . . . . • • • • • • • • • • • • • • • • .. • • • • • . • • • • • • • • • • . ....... • • • . . . . . . . . . . . . . . . . . lEtheriidre . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •.. . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Muelleriidre. 
Trigoni<lire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ............................................... . 
~.,.m·uliclri· ..•.... . ..•.... . .....••....... . ............•.................•...........••.•. .•..•. ..••..••• 
:~~'.::::: : : : : : : : : : : : : : : : : : : : : : : : : _. _. _.:: _. _. r ~;<;i·,;~.-::::::::::::::::::::::::::::: .. ·;~;~~:::::: _.: _.: _.::::: 
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ORDER MET.ARRHIPT1E. 
Madn,. I ]lrnokiah. F,eah. 
Tridacnidre ..................................................... - - .. - ... -. - - -==~~=-
ORDER HETEROMY .ARI.A. 
Mytili<lre ...... ...... ........ ......... · I Mytilidre ...... - --. -- • • • - - -• - • · • · · • • -1- · · · · • · · · · : · · · · · · · · · · · · · · 
ORDER MONOMY .ARI.A. 
Pinnidre ..... ...... .... --· - - •. • - • • -- - • • · · · · · · • • • - · • • -- · · · · · · · · · · ·· ·· · · · · ·· · · · · · · · · · · · · · · ·' · · · · · · · · · · · · 
Pteriidre ...................... - ... • - - .. --.. · .. -- . - - - .. •· • • ---- • -• • • • • - - • • -· • · - • - - • • • - · - - - · · · · · · · · · · · - · · 
Vulsellidre ........ .. ............................................ -. - ........................ - - ...... - - . 
Spondylidre .......................................................................................... . 
Limidre .................................................•.......•................................ •· - • • 
Pectinidre .............. .. ..... ........ ... ........... ...... ....... ............ .. ......... ............. . 
Placunidre · ......... : .................................. ... ................. . . ......................... . 
· .Anomiidre ............................. .Anomiidre .................................. ·: .. ........... - .. 
Ostreidre .................. • ............ Ostreidre ..................................... - -............. . 
The following remarks are confined to those families which are known 
to have representatives in more than one of the three kinds of aquatic 
habitat indicated in the foregoing table. 
The Teredinidre are properly regarded as a marine family, but at 
least one living species is ~nown in a fresh-water habitat, namely, in 
the lower Ganges. Therefore the discovery of a fossil member of this 
family is not of itself positive, alt,hough presunwtive, proofof the marine 
origin of the formation coutainfog it. 
A similar remark may be made concerning the Solecurtidm, a few 
species of which have been found in brackish waters, and in rare cases 
some have been known to range into fresh waters. 
The Corbulidm are common in both marine and brackish waters, and 
they are occasionally found to have. passed into adjacent fresh wa'ters 
or to have survived the freshening of the saline waters in which they 
formerly _ lived. Fossil members of this family are often found with 
only marine associates, quite as often with brackish water associates, 
and in rare cases all associated species are fresh-water forms. 
Some species of both the Psammobiidre and Glauconomidm have 
been found in estuarine waters of considerably less than marine saltness. 
Therefore fossil species referable to either of these families are likely 
to be found associated with an estuarine fauna. 
The Cyrenidm like the Corbulidm, are represented in marine, brack-
ish, and purely fresh waters, and the paleontological significance of both 
families is similar. 
The range of habitat of the Oyrenoididm is similar to that of the 
Cyrenidm, except that none of them are known to inhabit purely fresh 
waters. 
The Dreisseniclre as a family appear to find marine, brackish, and 
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fresh waters equally congenial, and some species appear to rang·e into 
both brackish and fresh water. This family, however, is represeuted 
by a greater number of species in nonmarine than in ·marine waters. 
The Adacnid::e are seldom or never found in waters of fu]l marine 
saltness, but they are found in snch waters as those of the fresher por-
tions of the Black sea, in estuarine waters, and in those which are quite 
fresh. Therefore fossil members of this family are regarded as indicat-
ing a nonmarine origin for the deposits containing them. 
One feels so fully warranted in regarding the living Arcidre as a 
marine family that he expects to :find no exception among its fossil 
members, but the c~se of the living fresh-water Scnphula gangetica 
shows that this rule is not absolute. Therefore it is possible, if not 
probable, that fossil members of this family may be discovered in non-
marine formations. 
While the Mytilid::e all thrive in waters of full marine saltness, some 
of them also thrive in brackish waters. Entirely fresh waters, however, 
seem to be uncongenial to all of them. 
All the Ostreid::e thrive in waters of full marine saltness. They thrive 
equally well in the less saline waters of estuaries and bays, but never 
in entirely fresh waters. Therefore the presence 'of fossil representa-
tives of this family in any form~tion is taken to indicate that the water 
in which it was deposited was at least in some degree saline. 
The Anomiidre are far more abundant in marine than in any other 
waters, but they are frequently found in the less saline waters of bays 
and lagoons. They are not known to occur in fresh waters, and it is 
therefore inferred that no fossil membPrs of this family had a fresh-
water habitat. · 
Braohiopoda.-Every 1rnown member of all the families of this class 
i exclusively marine. Therefore geologists regard the presence in 
any formation of Brachiopod remains as sufficient evidence of its 
marine origin, in case there is no indication of its accidental presence. 
Polyzoa.-With the exception of the three fresh-water families, Pec-
tinate1lid::e, Cdstatellid::e, and PJumatellid::e, all the Polyzoa inhabit 
saline waters, most of them living in those of full marine saltness. A 
few of them range into brackish waters, but as a class they are so gen-
erally marine in their habits that the geologist rarely hesitates to con-
clude that any formation is of marine origin which . contains fossil 
polyzoan remain . This conclusion i8 supported by the fact that the 
living fresh-water repre entatives of the cla s are rarely provided with 
' ] eJ tal, protective, or supporting parts which resist decompositioll 
aft r th death of the colonies ·of minute animals. -
nuloida are divi ible into two la es, the Scolecida ~nd Ech" 
ii ta. 11 the Bcolecida ar onlitted from tbi. r view becan e 
t r main f n repre entati of ~ny of it · familie ' i, likely to bt3 
d1 v r d in a fo il ate, · 
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Every known member of all the families of tbe class Echinodermata 
is a denizen of marine waters. Therefore the discovery in any forma-
tion of fossil remains referable to this class is accepted as proof of its 
marine origin. 
ANNULOSA. 
The classes Myriapoda and Arachnida are omitted from this review 
because they are all land animals except the few that find a congenial 
habitat in more or less direct contact with water. 
In their adult state the Insecta are generally land animals, but some of 
them resort to at least a partially aquatic habitat. In their larval state, 
however, many insects are true aquatic animals, usually living in fresh 
waters. In this state some of them possess no such skeletal or protec-
tive parts as are likely to resist decomposition, but many of them, like 
the adult Insecta, Arachnida and Myriapoda, are provided with a chi-
tinous covering which retaius more or less completely the bodily form 
of the animal after its death and decomposition. Therefore such forms 
are not unfrequently found preserved in a fossil state, but because all, 
or nearly all the members of those three classes had either a land or 
fresh-water habitat their remains are much more likely to find intomb-
ment iu the sediments of fresh waters than in those of either brackish 
or marine waters. Indeed no such remains are known to have been 
found in any deposits which are unmistakably of marine origin. 
Crustacea.-All the Crustacea being provided with gills or other 
·organs suited to aqueous respiration have a peculiarly direct relation 
to the subject of these discussions. All of them also being provided 
with a more or less complete dermal skeleton or outer covering which 
resists decomposition and retains the form of the animal after its death, 
necessarily are of great paleontological importance. It is, however, 
true that their practical value in the present discussion is much less 
than that of the Mollusca not because of any inferiority, but because 
crustacean remains are comparatively very rare, especially in all North 
American strata which represent that portion of geological time during 
which were deposited the princip_al unmistakably Iionmarine forma-
tions. For·this and other reasons a tabulation of the families of the 
living Crustacea like that of the :fishes and mollusks on preceding 
pages has been omitted. Some of the more important facts concerning 
the range of habitat of certain of the various groups which constitute 
this class are, however, recorded in the following paragraphs. 
This review of the Crustacea is, therefore, somewhat more general 
than that of the fishes and mollusks. That is, no regular classification 
of the Crustacea is attempted, but the remarks are ranged under the 
head of the general divisions of the class, and direct reference is made 
only to those families or other subdivisions representatives of which 
are found in either fresh or brackish waters or both. All those sub-
divisions, which are not specially meutioned, are n9t known to live ~n 
other than marine waters. · 
H. Mis. 114, pt. 2--23 
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Members of many of the families of the large subclass Malacostraca 
range beyond the limits of marine waters, but most of them are con-
fined to a marine habitat. 
The living Brachyurans are so generally of marine habitat that in the 
absence of any conflicting evidence geologists are usually disposed to 
regard ~II those strata as of marine origin which contain fossil remain 
referable to this division of the Crustacea, but the following facts show 
that this exclusive view is not admissible. The greater part, if not all 
of one subfamily, the Thelphusinia, are either denizens of fresh waters 
or live a large part of the time upon the land in the vicinity of fresh 
waters. Some species of the Grapsoidea, although most of them are 
marine, also have a similar range and peculiarity of habitat while 
others are apparently confined to brackish waters. Many of the marine 
as well as of the fresh-water species of the Grapsoidea range more or 
less upon the land. 
Although it is well to emphasize the fact that most of the species 
and genera of the Brachyurans are typically marine animals, many of 
them besides those already referred to, such, for example, as the genera 
Oallinectes and Panopeus, ra,nge into estuaries and bays, some of them 
going into adjacent fresh waters without apparent inconvenience. It 
is also a significant fact that of the Brachyurans, as well as of the 
Macrurans which inhabit fresh waters, many more are found in flnvia-
tile and palustral than in lacustrine waters. 
The range o{habitat of the Anomoura is similar to that of t,he Brach-
yura. Most of them live in waters of full ma,rine saltness, some 
inhabit brackish waters, some wander inland, and one genus, JEglea, 
is nearly or quite confined to fresh waters. It is thus apparent that 
the discovery of fossil remains of a representative of this group of Crus-
taceans in a given formation would not necessarily be proof of its marine 
origin. 
The Macrura as a whole have a wide range of aquatic habitat,. most 
of them living in marine waters, many in fresh waters, and some of 
them venturing occasionally upon the la11d. . 
The family Astacidm proper, or crayfish, are all denizens of fresh 
water, while those similar genera which were formerly referred to this 
family are confined to a mari11e habitat, with the probable exceptiou 
that some of them range into brackish waters. Although many of the 
A tacidm burrow in wet earth at considerable distances from any body 
of water, few or none of them wander so far upon the land as do ome 
of the Bracbyura or even ome of the Anomoura. 
The rangonidm are generally of marine habitat, but some range into 
bracki h water . 
I t if not all the tyidm inhabit fre h waters. 
Many of the Pal. m nidm ar re. trictel to marine waters, ;mauy live 
in bra ki.·h wat r , aud ,· veral g uera are confined to fresh water~, 
' ru of h m Ii vi11g in river · far from the ea. 
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As a rule the Penreidre inhabit marine waters, but some of the spe-
cies are known to range into :fluviatile waters. 
The Stomatopoda have considerable range of habitat. Some of the 
Mysidre range from ·marine into brackish waters, and at least one spe-
cies is found in inland fresh waters. 
The Squillidre are, as a rule, marine forms, but some of them range 
into brackish waters. 
The greater part of the Isopoda inhabit marine waters, but many 
genera are confined to fresh waters, while all the mern bers of one family, 
the Oniscidrn, are of terrestrial habitat. A considerable number of 
genera also range into brackish water. 
All known members of the Anisopoda are denizeos of marine waters. 
A considerable proportion of the species and many genera of the 
Amphipoda are denizens of fresh water while most of the others are 
confined to a marine habitat, many ranging into brackish waters. 
The subclass Entomostraca embraces a greater proportion of denizens 
of nonmarine waters than does the subclass l\Ialacostraca. They are 
also of special intert>st to the geologist because representatives of at 
least one suborder are found in much earlier formations than are any 
members of the other subclass. 
The Oirripedia are so generally regarded by geologists as being ex-
clusively denizens of marine waters, or of those which are of nearly 
full marine saltness, t11at they rarely hesitate to accept the presence of 
fossil remains of any crustacean referable to this order in any forma-
tion as evidence of its marine origin. One species of Balanus, how-
ever, has been found in comparative abundance ranging from marine 
waters far up the St. Joh n's river in Florida, and thriving there in 
fresh water. This case is apparently as exceptional as that, for exam-
ple, of the Teredinoid and Arcoid mollusks in the lower Ganges and of 
Selachian fishes in Lake Nicaragua, but it may be that other similar 
cases will be found among the Oirripedia. Still, in the absence of con-
flicting evidence geologists are probably justified in regarding Oirriped 
remains as indicating marine conditions. 
The Copepoda are mostly minute animals, and inhabit both fresh and 
salt waters. They are us~ally provided with a chitinous or membra-
uous covering which, with' few except10ns, is too delicate to be well 
preserved in se<liments after the death of the animal. · It is probable; 
therefore, that few fossil ' remains of these animals have ever become 
fossilizecl, and these are likely to escape discovery . because of their 
minuteness and delicacy.''· r· 
Various forms of the bivalve Crustacea constituting the Ostracoda 
are found in both fresh and marine waters, and also in the brackish 
water of estuaries. They are often gregarious, immense numbers being 
often found together. Their former abundance was also great, as is 
shown by the multitudes of fossil forms that are sometimes found in 
the sedimentary rocks of various ages. 
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Most of the Phyllopoda inhabit fresh waters, but some live iu marine, 
and some in.brackish waters. They al'.'e mostly small or minute Crus-
taceans but being gregarious they are often found together in great 
numbers. Their paleontological value is similar to that of the Ostra-
coda except tllat the latter are more prevalent in the paleozoic forma-
tions. · 
Nearly or quite all the Crustacea of the earlier geological ag3s are 
referable to the subclass Gigantostraca, but its living representatives 
are only the Xiphosura, and these are confined to two species of the 
genus Limnlus. Although the Malacostraca are more conspicuously 
abundant than all other living Crustaceans, fossil remains referable t-0 
any divisions of this subclass are comparatively rare in strata of any 
age and none have been found in rocks of earlier than Carboniferous 
age. On the contrary, the Gigantostraca, which are represented by 
only two known living species, existed in great abundance in the Cam-
brian, Silurian and Devonian ages, when they were reprnsented by 
numerous genera and families, especially of the trilobites. 
It is therefore evident that a knowledge of the different kinds of 
aquatic habitat of living crustaceans affords little direct information 
concerning that of those which lived during the three earlier geological 
ages just mentioned. Consequently all the obtainable evidence of tllis 
kind is derived from the remains of their fauual associates. Much the 
greater proportion of all those ancient crustaceans, including all of the 
trilobites, are thus assumed to have lived in marine waters, but the 
· usual absence of immediately associated forms that can be with cer-
tainty assigned to either a marine or nonmarine origin has left in 
doubt the question as to the character of the water in which others of 
the Gigantostraca lived. ~ 
Annelida,.-The members of this class which possess such skeletal or 
protecti vc parts as are most likely to resist decomposition are the Tubi-
cola, a11 of which secrete a sllell, usually calcare_ous, much resembling 
the shells_ of gasteropod mollm;ks. They are all denizens of saliue 
waters, mostly those of the open ocean. By means of the partly chiti-
nou · coveriug of certain of the Errantia or roving worms, their bodily 
form ma.y occasionally be preserved after tile death of the animal in the 
sediments wh_ich formed its habitat while living; and their presence in 
uch sedimeuts is often indicated by their burrows when the animals 
themselves are not discovered. 
o generally are the .Annelida deJJizens_ of marine waters that the 
pre n e of tbe remain' or burrow of any of them iu a geological for-
matiou i r g·;3,rded by geologist a indicatiug its marine orig n. 
<ELENTERATA. 
r, b H droz a only of the om what numerou order. embrac din 
thi: , ubkin ·dom ar r pr ented in fre h water', The e fresh-water 
vr : ntati are all miuut aud ar not furni ·bed with keletal part ' 
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such as would be likely to be preserved in a fossil state. Therefore it 
is not to be expected that fossil remains referable to the Crelenterata 
will be found in any formation of fresh-water origin. 
The marine subclasses Siphonophora, Discophora, and Lucernarida, 
as well as many members of the class Actinozoa, ate also all destitute 
of such skeletal parts as are likely to long resist decomposition after 
the death of the animal. It is an interesting fact that unmistakable 
imprints of the bodies of Crelenterata belonging or related to the jelly-
fishes have been found in certain geological strata composed ·of ex-
tremely fine sediments; but, as a rule, the geologists can not hope to 
discover any fossil traces of animals which in life were not furnished 
with such skeletal or ii1tegumentary pa,rts as would resist the decompo-
sition of their soft parts after death. Wp.ile the bodies of many of the 
Crelenterata are wholly of this soft character, a large proportion of them 
are furnished with stony skeletal parts, the most conspicuous examples 
of which are the numerous kinds of corals. Others are furnished with 
corneous or chitinous coverings or supports which are sometimes found 
fossilized. So characteristic are these Actinozoa of marine waters that 
the geologist does not hesitate to accept as of marine origin any forma-
tion containing fossil corals, which are the skeletal parts of such 
animals. 
PROTOZOA. 
Of the Protozoa only the orders Foraminifera., Radiolaria, and Spon-
gida need be-mentioned in this review, because only representatives o.f 
these orders secrete such hard parts as are likely to be preserved in a 
fossil state. Much the greater portion of the Protozoa are microscopic-
ally minute, but the sponges and some other forms are frequently of 
large size. The Protozoa Jive in both fresh and marine waters, but 
they are so very much more abundant in the latter that the discovery 
of their remains in a geological formation is usually taken as indicat-
ing its marine origin. 
PLANTS. 
Compared with the fossil remains of animals very littl~ direct infor-
mation can be obtained from those of plants as to the character of the 
water in which the formations containing them were deposited. 
The siliceous remains of diatoms often constitute layers of consider-
able thickness among the sedimentary rocks, but because they are 
found in both marine and nonmarine deposits, and because of the 
special character of their classification, they are not definitely referred 
to in these discussions. 
All seaweeds or marine pl~nts are far more simple in structure than 
land plants and their composition is such as to insure their rapid de-
composition. This character has prevented their fossilization in the 
sedir_nents of formerly existing seas in such a condition as to be of any 
considerable value in paleontological study. The case is somewhat 
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different as regards palustral. plants, the character of most of which 
may usually be accepted as -trustworthy evidence of their nonmarine 
habitat. Still, the remains of land plants, like those of land animals, 
are 'far more iikely to have found the quiet entombment necessary t.o 
their preservation in the sediments of nonmarine than in those of 
marine waters, because the former waters were surrounded by the land 
upon which the plants grew, and because the nonmarine sediments 
receiving such remains are, as a rule, not subject to the destructive 
littoral wash which usually prevails along sea borders. 
The following facts and assumptions have a direct bearing upon the 
foregoing statements and discussions and upon their practical applictt-
tion to geological investigation . 
. The various bodies of water which existed during geological time, 
and which constituted the habitat of aquatic animals, were of the same 
kinds that now exist, namely, marine and fresh, together with t,hose of 
the various intervening grades of saltness. Althoug·h it is probable 
that the marine waters of early geological time were not so salt as 
those of the present oceans, it is believed that this difference in salt-
ness has not been so great as to make any appreciable difference as to 
legitimate conclusions of the kind that have been indicated on pre-
ceding pages. It seems to be especially evident that this difference 
bas been thus inappreciable since the close of paleozoic time, since 
which time the greater part of the known u~mistakably nonmarine 
formations were deposited. 
Existing bodies of water are constantly depositing materials similar 
to those of which the sedimentary rocks are composed. 
In past geological epochs the habits of animals of a given character 
and structure were the same as those of similar now living animals, 
and they lived under conditions similar to those which are congenial 
and necessary to their now living congeners. Also in those epochs 
plants of a given character lived under conditions similar to those 
which are necessary to the corresponding kinds of now living plants. 
Those animals alone which are furnished with organs for aqueous 
respiration can be confidently relied upon as indicating the character 
of the water in which they respectively lived. 
Thus, if all the known now living members of a given family are con-
fined to marine, or to fresh waters, as the case may be, it is assumed 
that the habitat of the extinct members of such families were similarly 
re. ·tricted, and that the presence of fo·ssil remains of such animals in a 
given formation i , in the ab enc of conflicting facts, sufficient evi-
d n ·e of its marine origin on the one band or of its fresh-water origin 
on he th r. gain if a given family i, known to have representa-
tiv now Ii ing in ma1•ine, bra ·ki ·h, and fresh waters, respectively, it 
i a um cl that it had a imilar ra11ge of habitat during past geolog-
i<'a1 1 o h, . 'l herefore the di co very in a given formation of fossil re-
main.~ f .'ingl r pr , ntaby of a family having- ,'uch a varied range 
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of habitat is not of itself sufficient to enable one to decide whether it 
was of marine, brackish, or fresh water origin, and other evidence 
must be sought. 
The evidence upon which criteria of the character of formerly exist-
ing bodies of water are based is usually more or less direct, but it is 
sometimes cumulative and concurrent in its character. Still, when 
properly applied, the latter kind of evidence is usually nearly or quite 
as valuable as if it were absolute and direct. · 
The criteria of past aqueous conditions which are discussed in this 
essay are of course only such as may be derived from sedimentary 
formations and their contents. It can not be said that there are any 
fully trustworthy physical criteria because a nonmarine formation 
rarely presents any condition of stratification, or any lithological 
character, which is not observable in some marine formations. Stil1, 
there are many more or less valuable indications which may be ob-
served and to some degree relied upon in the absence of fossil remains. 
For example, although . considerable accumulations of calcareous 
strata are sometimes found among the generally arenaceous strata of 
fresh-water formatio~s they have never been found to contain any im-
portant accumulations of regularly bedded limestones. Furthermore, 
estuarine deposits are often still more of a detrital character than are 
fresh-water formations and also they more rarely contain calcareous 
layers. Therefore if one should encounter a series of regularly bedded 
limestones, either magnesian or fully calcareous, be will rarely, if ever, 
be at fault in regarding them as of marine origin even without biologi-
cal evidence. 
In a large proportion of the nonmarine formations the stratification 
is less reg·ula,r than is usually the case with marine formations. Still, 
this by no means is a certain criterion, and in some cases nonmarine 
formations are foun<l. to rest so conformably upon the marine and to 
be so conforrriably overlain by them as to give little indication of the 
great difference in the condition of thejr origin. 
The foregoing examples show how indefinite is the character of physi-
cal evidence as to the past aqueous conditions under which the various 
se<limentary formations have been produced, but they serve to empha-
size a statement of the fact that almost entire reliance must be placed 
upon the evidence furnished by fossil remains. 
With. reference to general indic.ations of difference between marine 
and nonmarine forrna,tions which are furnished by their fossil remains 
we observe that a conspicuous difference lies in the comparative abun-
dance and variety of forms of life which the fossil faunas of the for-
mations respectively represent. Marine waters have always teemed 
with life in a wonderful variety of forms, and their fossil remains a.re 
proportionally abundant. The variety is less in brackish waters and 
least of all in lacustrine waters. It is true that ichthyic life is abun-
dant in some fresh waters, but never so generally abundant or so 
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varions as in marine waters. It is also true that molluscan life is 
often locally abundant in shallow fresh waters, but,as already several 
times mentioned, the variety is extremeiy meager. All these peculiar• 
ities are . distinctly observable among the fossil faunas of the non• 
marine formations. 
Other general indications of difference between marine and non-
marine formations are furnished by remains of land plants and animals. 
Open-sea formations are naturally free from any vegetal remains de• 
rived from the land, although coal and other materials of vegetal origin 
are not unfrequently found alternating with layers containing marine 
fossil remains. These, however, -as explained on a preceding page, are 
regarded as cases of emergence of the bottom of shallow sea waters aud 
the subsequent subsidence of the same as i)lant laden marshy land. It 
is a matte_r of fact, the reason for which has been suggested in preced-
ing essays, that plant remains of any kind, especially such as are in 
a classifiable condition, have so rarely been found associated with re-
mains of denizens of marine waters that the discovery of fossil plants 
in · any formation is of itself presumptive evidence of its nonmarine 
origin. 
It has already been 8hown on preceding pages that the remains of 
land animals have so seldom reached marine waters or, having reached 
them, they were probably so generally destroyed by the triturating 
action of coast waves that the discovery of any of this kind of fossil 
remains in any formation may also be regarded as presumptive evidence 
of its nonmarine origin. . 
The foregoing statements have been made with reference to indica-
tions which are either of a general character or without direct relation 
to the quality of the waters in which sedimentary formations have been 
deposited. .All the direct evidence, as already has been fully stated, 
is derivable from the fossil remains of the denizens, especially the gill-
bearing kinds, of the waters in which were· deposited the formations 
under investigation. 
Referring to the foregoing review of the animal kingdom, including 
the tables which it embraces, it will be seen·that a large number of 
families of both fishm; and invertebrates are confined to a marine hab-
itat, and that every member of even some of the higher divisions is 
, imilarly 1·estricted. For example, every known member of the classes 
Cephalopoda and Brachfopoda is confined to a marine habitat. It will 
al o be seen that a certain small number of families, especially of the 
mollu ca, are equa Ily restricted to fresh waters. The significance of 
. u h ca. e, as these lrns already been pointed out, but it is desirable to 
refi r to tl1 m again. 
Fo. il r main.· r pre ntiu 0 • any one of these kinds of animals may 
bP takrn a. po:itiY<' evi<lPnce of the quality of the water in which wa. 
<l ·po.'it c1 th' formation containing them, provided there shall be no 
1· m f r r a ·ouaule tloubt that the animals were really denizen of 
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that water. That is, caution is ne~essary even in these more positive 
cases, especially when the amount of discovered fossil material "is mea-
gre. 
Not only caution but the exercise of careful judgment is necessary 
in other cases. For example, it will · also be seen by referring to the 
foregoing review that certain families, while most of its members are 
confined to one kind of water, inay have one or more representatives 
in other kinds, and again that· certain families may have representa-
tives in all the known kinds of habitable waters. In such cases as these 
it is plain that all evidence afforded by fossil remains to be of any 
value must be corroborated by other evidence. 
Still, the cases are very few in which serious doubt need be enter-
tained as to the true character of the water in which a given formation 
was deposited. This is especially trim if the fossil remains are suffi-
cient in quantity and perfection to approximately represent the whole 
fauna that lived in those waters. .Indeed, if the facts which are re-
corded on the preceding pages are borne in mind there need be no more 
doubt as to what was the quality of the water in which any given for-
mation was deposited than might arise concerning any other geological 
observation. · 
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VIII. THE CLAIMS OF GEOLOGICAL SCIENCE UPON INVESTIGATORS, 
MUSEUMS, ETC. 
With reference to the ordinary pursuits of life it can hardly be said 
that, aside from a natural demand for. respectable emulation, oue's 
,occupation has any claims upon him othe1· than those which are either 
-conventionally or legally imposed by society upon eyery one of its 
members. The geological investigator, however, is not only amenable 
to all such claims but to others of a different hature which, although 
not enforceable by legal, and unfortunately not yet by conventiorrnl, 
:penalties are not less imperative in their character. 
These claims upon the investigator will be presented in the following 
:paragraphs, but it is well to remark here that they are by no means an 
:abridgement of his rights as an individual, because he bas no rights 
with relation to science which the latter does not confer. It is true 
that the legal right of personal ownership of scientific material and 
the abstract right of independent investigation can not be questioned 
from the standpoint of the ordinary affairs of life, but it is my pllrpose 
to show that the individual investigator owes an allegiance to science 
which demands at least a modification of the privilege of asserting 
those rights. That is, I propose to show that because the general 
advancement of geological science must be accomplished and its integ-
rity maintaine.d by the cooperation of a multitude of workers in the 
various branches of investigation, its claims are superiqr to those of 
the individual, and that he can not exclusively assert the rights referred 
to without material disadvantage to science. Indeed, he can not do so 
without lessening, and to some extent destroying, the value of his own 
labors. 
Much might be said in favor of the demands which may be made in 
tbe name of science upon the individual on the ground of justice and 
of moral and social ethics, but I shall omit all considerations of this kind 
and refer only to those claims wbfoh are supported by the urgent neces-
sities of science itself. Claims of the kind refeiTed to might be made 
in favor of all the various divisions of science, but I shall on the pres-
ent occasion confine my discussions to those which pertai'n to biological 
geology, including both its structural and systematic branches. With 
, reference to the manner in which the subject of this· essay is pre-
ent d it is proper to ay that the homilitic form has not been adopted 
m r ly from p r onal preference, but becau e I believe it to be in the 
pr n ca:e a proper and effective, if an indirect, method of ·alling 
c tt ntion t pr valent error , and of • ugge. ting neces, ary improve-
m nt in certain prevalent method . 
Th . lahn. of rienc wil1 lw con. i<ler ,1 not onlv with referenre to 
b indiYidnc 1 inv . tig-ator, lmt to a .. 0C'iati011.·, mn~ nm,, arnl g-eolog-
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ical organizat10ns. Those which may be made upon the individual 
investigator relate to the manner of prosecuting hh; work and of pub-
lishing its results, and also to his final disposition of the evidence upon 
which his conclusions are based. Claims upon associations or societies 
relate to the character and methods of publication; those upon muse~ 
urns, to the conservation and installation of fossil remains and of the 
records pertaining to them; and those upon organizations, to the pres-
ervation of the integrity of geological science. 
Among the necessities of geological science which require the enforce-
ment of these claims are those which arise from its extensive range, 
the interrelation of its various branches, and the cumulative character 
of the evidence upon which it is based. Its extensive range makes it 
impossible that any one investigator should compass more than a small 
part of the whole field, the interrelation of its branches requires that 
each branch should be· investigated with direct reference to all the 
others, and the cumulative character of the evid~nce which constitutes 
its foundation requires that every item of that evidence should be con-
ventionally judged. These conditions shonr that it is the public and 
not the individual that must be the final arbiter of all questions per-
taining to the results of investigation. It is, therefore, essential that 
the public should be furnished with all the evidence upon which the 
individual reaches his conclusions, and that this evidence should be so 
preserved as to be accessible to all investigators. 
In all such arbitrations a clear distinction must necessarily be made 
between evidence and testimony. The former rests upon facts and is 
therefore intrinsically infaliible. The latter rests only upon individual 
judgment and is in every case liable to be modified even by its authors, 
and to be questioned, if not opposed, by others. Facts observed and 
recorded, and material collected and preserved, constitute a perpetual 
source of evidence, but personal authority can have no permanently 
exclusive or dominant place with relation to geological science, and 
acceptable personal responsibility ·for published conclusions and au-
. nouncements of discovery must be confined to those which are rnp-
ported by tangible evidence and by reference to all obtainable funda-
mental and relevant facts. 
In biological geology the principal evidence necessary to be obtained 
is of two kinds, biological material in the form of fossil remains, and 
stratigraphic conditions with relation to geological structure and gen-
eral stratigraphic classification. The fossil remains must necessarily 
be collected for study, and science jrtstly demands that they should be 
placed where they will ever after be accesRible to all investigators. It 
is also essentiarl that observations of stratigraphical conditions should 
be made in immediate connection with tlie collection of fossil remains, 
and that such observations and collections should in all cases be 
so recorded and published that every locality may be readily revisited 
and identified, and every observation repeated by any other observer. 
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In sµort, it is essential that the public should be furnished with the 
same means of judging of the significance of all the facts · and condi-
tions that may be reported by an origina-1, or any other, observer that 
they have themselves employed. It is largely with reference to the 
collection and conservation of the kinds of evidence referred to that 
the claims of biological geology are here presented. 
- In considering the claims of science upon the individual it is desir-
able to make some reference to tlrn amateur as well as to the special 
investigator. This recognition of_ nonprofessional work is _ desirable 
because the general subject of geology has acquired such a hold upon 
the popular mind and the opportunities for making observations with 
relation to it are everywhere so common that iii" every civilized coun-
try there is a multitude of persons who are in the habit of making more 
_ or less critical observations. Notwithstanding the usually limited and 
desultory charaeter of such observations, they have often contributed 
materially to the general fund of geological knowledge, especially when 
accompanied by a faithful record and preservation of evidence. Indeed 
some of the most valuable facts in geology have been brought out by 
amateur observers, who themselves were hardly conscious that they had 
made their way alone to the frontier of acquired knowledge; and from 
the ranks of such observers have arisen many of the leaders in geologi-
cal investigation. 
Although only a small proportion of amateur observers can hope to 
accomplish so much as this, it is proper to assume that a very large pro-
portion of them desire to contribute all they can to the advancement . 
of science. These will therefore be included with other individual in-
vestigators in presenting the claims of scienQe upon them, but for 
obvious reasonR no reference need be made to those whose attention is 
<lirected to geology by mere curiosity or the desire for pecuniary gain. 
In the following remarks concerning the claims of science upon the in-
dividual the amateur will readily perceive what portions of them are 
applicable to himself. 
It has been shown in the preceding essays that systematic geology 
could have no existence -without the use of fossil remaius, and also that 
without their use structural geology would be reduced to mere local 
and disconnected studies·. It has also been shown that to arrive at a 
just estimate of the value of fossil remains in these branches of geology 
they mu .. t be thoroughly and systematically studied as representatives 
of fauna and floras as well as tokens of the formations in which tbey 
ar found. The proper collection and preservation of fossil remains is 
th r for a ubject of the greatest importance. In view of these facts 
it i the plain duty of every geologi" t upon beginning a piece of field 
work in tructural geology to accompany every Rtep of his examina-
tion of the rata by a full a collection as pos ible of the contained 
fi , . il. and pr serve th m tog tber with note. recording the results 
of hi op. rvc tion and a tatement of all the facts relevant thereto. 
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If it were practicable to· obtain from these fossils at sight all the infor-
mation w.hich they are capable of conveying, and if the judgment of 
every collector were so infallible that no cooperation by other observers 
and no final arbitration by the scientific public were necessary, it 
would not be essential to the successful prosecution of fielu. work that 
fossils should be collected and preserved. But this is only a negative 
method of stating the imperative necessity of making full collections of 
fossils in the prosecution of investigations in structural geology and of 
preserving them for future reference. 
Fossils thus collected and the facts concerning them recorded become 
in vested with a value which differs materially from that which is pos-
sessed by ordinary property, and the claims of science upon them and 
upon the investigator with relation to them at once begin. These 
claims, as just intimated, require that a careful descriptive record be 
made of the stratigraphical conditions under which the fossils are found, 
including a directive record of the locality and designat10n of the 
stratum from which they were obtained. They also require that these 
records should be inviolably preserved and made inseparabl_e from every 
specimen by indices that shall be as intelligible to other investigators 
as to the original observer. 
Aside from the claims of science such precaution is necessary, because 
reliance upon memory alone is always unsafe in the most favorable 
cases, and it can at best give rise only to such oral traditions as are 
out of place in scientific work. The immediate preparation of the 
records and indices just mentioned is also necessary, because, while 
every specimen is at all times competent to impart to an investigator all 
obtainable knowledge of its own character, it can of itself convey no 
information as to its original locality and stratigraphic position. With 
this information secured for a collection of fossils they may be made at, 
all times available as aids to scientific research not only by the collector, 
but by all other investigators. 
The claims of science also require that immediately upon the com-
pletion of the original study of fossils thus collected and recorded 
they shall be placed where they will be freely accessible to tbe scien-
tific public, and that reference to their place of deposit shall be made 
in connection with their publication. ~t is needless to say that the 
only suitable places for such deposit are public museums. It is only 
when this indispensable evidence is thus made accessible that the public 
can exercise.that arbitration over the accumulated results of the labors 
of investigators which has been shown to be imperative. 
The preparation and publication of complete records concerning the 
locality and strata from which fossil remains are obtained are necessary 
even from a biological point of view alone, especially when those remains 
are studied with reference to the range of organic forms in time, and 
without ~mch records fossil remains are comparatively worthless as a.ids 
iu geological investigation, It is unfortunateJy true tbat a pot 11nim:por. 
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tant proportion of the paleontological material contained in our best 
museums is without these essential records, and that many of the publi-
cations containing descriptions and illustrations of fossil remains give no 
satisfactory information as to the localities and strata from which they 
were obtained or of the final disposition of the specimens. In such cases 
thoRe authoi·s and collectors have evidently assumed to decide for 
themselves and for science the exact taxonomic position in the geolog-
ical scale of the strata from _which their fossils came. In omitting such 
records as have been referred to they seem to have considered any 
information unnecessary that would enable the scientific public t.-0 
repeat their observations upon their specimens or those whieh they 
may have made in thr- field, or to learn the biological characteristics of 
the formations from which their collections were obtained other than 
those which may be .suggested by their own partial collections and their 
necessarily imperfect descriptions. It is doubtless true that such omis-
sions have been largely due to an honest lack of appreciation on the 
part of authors and collectors of the importance of preserving such 
rncords, but it is to be feared that in some important cases the omis-
sions or suppressions have been intentional. In the former class of 
cases the fact can only be deplored, but in the latter every geologist is 
justified in feeling that a crime has been committed against scieuce. 
The claims of geological science upon associations and socfoties are 
so generally and justly recognized that only the one which relates to 
the manner of publishing the results of investigation need be referred 
to in this connection, and this reference will be confined to the necessity 
,of enforcing the claims upon individual investigators which have al-
ready been discussed. This claim may be sufficiently indicated by ref-
,erence to those last mentioned, and by the remark that if it is the uuty 
•Of individuals to publish records of their observations in the manner 
that has been stated, it is plainly the duty of those persous who may be 
in charge of the means of publication to refuse to publish the writings 
of those authors who do not conform to that requirement. 
The facts and principles which have been stated in the preceding 
,essays fully warrant the statements made on foregoing pages of tJJis 
one, that individual authority can have no existence with relation to 
geological science, that the public must be the final arbiter of an ques-
tions concerning the value of proposed contributfons to its advance-
ment, and that a public exposition should be made of the evidence upon 
'Which any contribution to biological geology is based. In accordance 
with the last-named requirement it is necessary to consider the claims 
i0f thi branch of science upon museums, the force of which is apparent 
when it i remembered that tlie material pertaining to H therein tored 
co;o. jt;Q.te the vital evidence of the value of all contributions to it· 
.ad au~,n nt, and that without such evidence this branch of science 
oulcl reduced to a mass of per onal testimony. 
In yi w of the gre~t cientific value of fos, il remaim; the following 
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remarks are offered concerning the precautions which are necessary in 
their preservation. It is true that most if not all these precautions 
are observed in a large part of the principal scientific museums of the 
world, but it iR also true that much remissness in this respect llas 
occurred in others. Besides the propriety of referring to the latter fact, 
these remarks are necessary to complete my statement of the claims of 
science which constitute the subject of this essay. 
Three general classes of specimens of fossil remains should be rec-
ognized in museum collections, namely, typicl:1.1, authenticated, and 
unauthenticated. Under the head of typical or type specimens are 
included not only those which have been described and figured in any 
publication, whether original or otherwise, but those which have in any 
. public manner been so used or-referred to. While all such specimens 
as these should at all times be accessible to any competent investiga-
tor, the risk 'of loss or injury is so great that they sllould iri no case be 
allowed to be taken from the museum building in which they are in-
stalled. Such specimens are in a peculiar sense unique, and there can 
be no substitution and no equivalent in value. Their loss greatly re-
duces the value of every publication any part of which is based upon · 
them, and to that extent retards the ad van cement of science. It is not 
enough that other, and even better, specimens of presumably the same 
species may be discovered; the former constitute the original, the latter 
only supposititious evidence. Besides the risk of loss or injury to type 
specimens by removal from the place of their installment their absence 
is a disadvantage to science. That is, no one investigator should be 
al1owed their use to the exclusion of any other. 
The term" authenticated specimens" is here applied to such as have 
been studied and annotated by competent investigators and properly 
installed. Such material constitutes the bulk of every important mu-
seum col1J3ction, and next to . the type specimens already mentioned 
they are most valuable. rrheir increased value is due to the scientific 
labor that has been bestowed upon them, and it needs only the addi-
tional labor of publication to constitute them type specimens and to 
make them of like value. Authenticated specimens when installed are 
ready aids to all investigators of such value that even the temporary 
remova:l of any of them from a public museum is, to say the least, of 
doubtful expediency. 
Uuauthenticated specimens are, of course, those which have not been 
studied and installed, and they constitute the great mass of material 
from which authenticated and type specimens are drawn. Among 
them are those which constitute the material evidence upon which . 
original observations in biological geology are based. If these are 
accompanied by the records and descriptive notes which on a preceding 
page have been shown to -be essential to their value, they constitute 
proper material for acceptance by museum authorities but if not their 
. ' mstallment should be refused, whatever their character may be. That 
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is, to apply a statement made in another connection, no specimen of 
fossil remains should be admitted to permanent installation in any pub-
lic museum which is not accompanied by such a record of the locality 
and stratum from which it was obtained as will enable any investiga-
tor to revisit the same. In every case of installment such records 
sbould be so connected with every specimen as to be readily accessi-
ble, and so arranged that the danger of loss or disconnection shall be 
reduced to a minimum. 
The foregoing discussion of the claims of science uron museums is 
intended to embrace reference only to those which are devoted to the 
preservation of material pertaining to biological geology, but they are 
of inore or less general applicability. These partial claims alone dAm-
onstrate the important relation that museums hold to science and to 
civilization as centers of learning and conservatories of, the evidence 
concerning acquired knowledge. Museums should not only be made 
safe treasure-houses of science, but they should be what their name 
implies-temples of study-perpetually open to all investigators. 
The claims of science upon geological organizations can not be dis-
cussed at length in this essay, but because the ratio of power for the 
advancement or retardation of --science possessed by such organizations 
is so much greater than that of individuals working independently, it 
is desirable to make this brief reference to them. That power increases 
also with· the ratio of the extent of the organization, and it is largely 
centered fo the director. His responsibility, especially if his organi-
zation is a large one, is peculiar, and, to himself, of an unfortunate 
character. That is, while all or nearly all the advancement of scieuce 
that may be accomplished by the organization is the work of his subor-
dinates, retardation, if it should occur, is mainly due to his failure to 
require that each branch of investigation should be prosecuted in ac-
cord witb all others, and the case would be little less than disastrous 
should he himself favor ex parte methods or fail to require a symmetrical 
development of the work in his charge. The claims of science upon 
geological organizations are therefore really claims upon their directors, 
and they are more responsible than any other class of persons for the 
preserva,tiou of the integrity of geological science. 
SCIENTIFIC TAXIDERMY FOR MUSEUMS. 
(BASED ON A STUDY O:F' THE UNITED STATES GOVERNMENT COLLEC-
TIONS.) 
By R. w. SHUFELDT, M. D. 
In a valued communication, dated January rn, 1893, the present 
writer was honored by a request from the United States National 
Museum to furnish to it a paper ui:>on what may briefly be termed 
"scientific taxidermy" in its widest sense. My attention was espe-
cially invited to the progress that ha(i been made in the art of taxi-
dermy, as exemplified on the part of the various methods used in the 
preparation of, and the modes of .mounting resorted to, in the caAe 
of all kinds of animals for museum exhibition. It was proposed 
that in a general way this study should review the field, in so far as , 
the collections contained in the U. S. National Museum and. Smith-
sonian Institution were concerned, from those times when specimens of 
mounted animals were first being made by those institutions to the day 
when the opening of the World's Columbian Exposition at Chicago per-
mitted people to see, in the varied groups and single examples of pre-
served animals from nearly every department in nature sent there, 
what could be accomplished in sucb matters through the operations of 
skilled moderns in the taxidcrmic art. What was expected of me was 
further definitely defined, in the letter to which reference is made above, 
in tlrn following words: '' We should like to have your unbiased opinion 
of the different pieces and kinds of work, whether favorable or unfavor-
able, and sliould bP- gl_ad to have you indicate, so far as you feel dis-
posed to do so, what lines of work, in your opinion, promise the best 
results if carried further, and what you think should be abandoned." 
This injunction, when faithfully performed in the case of any art what-
soever, is the only proper test of our progress in it, and it is through 
comparison alone of early accomplishments, work recently performed, 
and what is being done in the particular line at the moment, that we 
can inform ourselves precisely where w·e stand. Very soon it became 
possible for me to direct my attention to this matter, aud a preliminary 
overlook of the field convinced me that my chief duty lay in making 
just criticism of the results attained on the part of the artist in tax-
idermy, rather than an enumeration and description of all the details of 
H. Mi~. 114, pt. 2--24 · 369 
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technique of that art. Much that refers to the last-named class of wot 
bas been and will be shortly still more thoroughly set forth in cerbljn 
papers and reports published by the National Museum. Some valuabl 
instructions of that kind, I understand, are in press at the presen 
writing, and ere long the scientific taxidermist will have before him 
aU that refers to correct methods of the mounting of animals, as well 
as plastic modeling and everything that has any bearing thereupon. 
The present paper, then, will have little or nothing to do with wh3' 
might properly be called the chemistry and mechMics of taxidermy 
but will rather Jeal with it from the standpoint of the art student and 
biologist. At some points these two lines, however, converge, but never 
distinctly intersect each other; and my chief object will have been 
attained, if this paper proves itself to be a useful adjunct to tbe others 
upon kindred lines of inquiry. Properly, it will fill the place of the last 
of the series, for the reasons that have just been stated. 
History goes to show that there has been just as much of an evolu-
lution, of progressive ad van cement, in the science and art of taxidermy 
as there has been in the case of the necessity for, the growth and im-
provement in the building of, the stocking, and the management of 
museums. To a very large extent these two developments have been 
pari passu in nature, and, in one sense, they are quite dependent upon 
each other. To instance my meaning, it may be said that a handsome, 
instructive, and scientifically preserved group of animals may utterly 
fail of a useful purpose by being placed upon exhibition in some poorly 
lighted, indifferently ventilated, and otherwise unsuitable museum-hall; 
while on the other hand no amount of architectural beauty and perfect-
ness in the latter will ever serve to shield a group of animals that have 
been mounted by a person ignorant in all the departments of scientific 
taxidermy, from the criticism that work of that kiud is sure to have 
continually poured down upon it by the intelligent natural historian. 
It can be show11, then, that the taxidermic art, as in the case of all 
the arts and sciences, has had its dawn, having been nursed in a cradle 
of crude beginnings, far back in history, and since which time it bas 
enjoyed a very remarkable career of development. To me there is no 
doubt but what it came into being with such pristine pursuits as pre-
historic tanning, the embalming of the human body, and those of cer-
tain dome tic animals as the cats and dogs found in prehistoric remains 
of Egypt and •lsewhere. Sure it is that Hanno, the very ancient Car-
thaginian navigator, in the record that be has left u of his .African ex-
ploration made five centurie before Christ, gives an account of hi 
di overy of the g-oriJla, and "Laving killed aud flayed them, we con-
v y d their , kin to arthage." Ther they were preserved for many 
gen ration , and ar , no doubt, the Gorgones described by Pliny (146 
B. .). 
Onr ow11 ueblan Indian , a the Zufiiau.· and otherR, rnal{e very 
g <l fla 'kins of mall bird ' to-day, an art no doubt traceable in 
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them to the Mexicans, and the latter have probably practicecl it for 
ages. 
Montezuma, as stated by Cortez, possessed robes covered with the 
skins of the Trogan and other brilliantly plumaged birds. From the 
making of these flat skins for personal ornament to the desire to pre-
serve in their natural appearance similar forms, as well ~s other small 
animals of all kinds, for the ornamentation of habitations, is both easy 
to be imagined, and very. probable wbat took place. Gradually there 
was a demand for that kind of work, and it fell to the hands of those 
most skilled in its performance. They were t.he early taxidermists. 
Before specialization was ever dreamed of for the early arts of whatso-
ever kind, there always, so history teaches, existed a kind of an affinity 
bonding more or less closely together, the naturalist, the medical man, 
and the conservator of the curious in nature. Shakespeare's portrayal 
of the London apothecary is illustrative of this, within whose 
Needy shop a tortoise hung, 
An alligator stuffed, and other skins 
Of ill-shapecl fishes. 
Complete differentiation in certain quarters, in_ these days of the 
manhood of those sciences, has not as yet been thoroughly brought 
about, and even in some of the old German cities of the present time 
we yet hear of organizations known · as "The Society of Naturalists and 
Phy~icians," and in some of our own late expeditions made under the 
auspices of the Government, tl.te duties of '' surgeon and naturalist" 
are relegated to one individual. 
Now, although the mere preserving the skins of animals is an opera-
tion to be easily traced back through nearly all races of people to the 
dawn of history, this does not altogether hold true with the "mount-
ing" of animals.* 
Taxidermists are quite agreed that this phase of tlie art is of com-
. paratively quite modern origin. For instance, Montagu Browne has 
remarked that-
Little is known of the beginnings of the practice of the "stuffing" or "setting 
up" of animals for ornament or for scientific purposes; and it is highly probable, 
from what we gather from old works of travel or natural history, that the art is not 
more than some three hundred years old. It was practiceci in England towards the .. 
end of the seventeenth century, as is proved by the Sloane collection: which in 1725 
formed the nucleus of the collection of natural history now lodged in the galleries 
:1t SouLh Kensiugton. 
It was not until the middle of last century that any treatise devoted to the prin-
ciples of the then little-understood art was published in France, Reaumer's treatise 
(1749) being probably the first. This was followe(l at intervals by others in France 
and Germany, until the beginning of the present century, when the English began 
* Probably, as Mr. Goode informs me, the oldest museum specimen in existence is 
a rhinoceros still preserved in the Royal Museum of Vertebrates in :Florence . . This 
was for a long time a feature of the Me<licean Museum iu :Florence, and was origi-
nally mounted for the museum of Ulysses Aldrovandus in Bologna. It dates from the 
sixteenth century. 
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to move in the matter, and several works were published, notably those by E. Don-
. ovan, * W. Swainson, t Capt. Thomas Brown,+ and others. These works, howe er 
are now inadequate, and since the Great Exhibition of 1851, when the Germausand 
French taught British taxidermists the rudiments of scientific treatme~t of natural 
objects, several works have appeared upon the subject from the pens of Am~ricau 
and English authors, such as .T. H. Batty,~ R. Ward,11 and Montagu Browne.,r 
That the art is recent was also held by Dr. Holder, who, in an sble 
address given before the Society of American Taxidermists, said that 
the-
First authenti.c examples in this comparatively new art with which we are familiar 
are those produced through the patronage of the Prince Maximilian, of Nieu Wied, 
Germany. This distinguished naturalist had spent several years in exploring the 
bird region of North and South America. · Equipped with every needful appliance 
for successful researcll, he included in the personnel of his staff a practical taxider-
mist, and the numerous species of American birds and mammals, embracing many 
types of great value, testi(y to the thorough exploration which the Prince accom-
plished in these regions. It was the good fortune of the American Museum of ai-
ural History to come into possession of the en.tire collection of natural objects which 
formed the well-known museum of this naturalist, and thus, through this collection, 
we have representations of the earliest period of the art. 
Among the numerous examples contained in the Maximilian coll~ction are a num-
ber that yet bear the original la.be! in the hand writing of the Prince. The frequent 
. occurrence of Meiner Reiser (my jour:ri.ey), accompanied by dates from 1812 upwards, 
a period comprising a full three score years and ten, is recorded testimony of great 
historical value. Unscathed as those specimens are by museum pests, they present 
a most satisfactory evidence of the reliability of arsenical treatment as a means of 
perpetuation well nigh indefinite~ How much earlier the art was practiced we ha\'e 
no definite knowledge. The numerous stuffed skins of reptiles, or rather mummies, 
found in Egyptian tombs naturally claim our notice as perhaps the earliest exam-
ples.·"* 
Extending over a very considerable period of duration we next find 
the art of taxidermy passing through a stage of its development, of 
which no · end of examples quite parallel with it might be cited from 
* Instructions for Collecting and Preserving Various Subjects of Natural History, 
London, 1794. 
t The N aturaUst·s Guide for Collecting and Preserving Subjects of Natural History 
and Botany, London: 1822. 
t Taxidermist's Manual, Glascow, 1833. 
§ Practical Taxidermy arnl -Home Decoration, New York, 1880. 
II Sportsman's Handbook of Practical Collecting arnl Preserving, London, 1880. 
~ Practical Taxidermy, London, 1879, second edHion, 188,1; also, article Taxidermy, 
Encycl. Brit., ninth edition, vol. xx1n, p. 89, from which tho above quotation is 
macle. 
** .J.B. Holder, Dr. Third Annual Report of the Society of American Taxidermii;ts, 
Wa ·hington, 188.J, p. 40. In this connection it is well wortby of notice that in the 
same report Mr. L. M. McCormick (then of the U. . National Museum) pre ents u 
with a most valuable and useful Bibliography of Taxidermy (pp. 91-112), wherein 
th earliest work cited on the art is that of .Johann Daniel Geire which con ists of 
merely two pacr s from th fisc 11. Acad. at. Curios, entitled "De vernice ad con-
ervanda in ta t animalia,' b ing published De ember 2, 1689. ~othiug of any 
importance h wev r , npp ariiw hetw<' •n that date ancl the well known work of 
Ferchault de Rea.um, which was given to the world in 1748. 
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the early histories of other arts and sciences. Photography and chem-
istry are excellent instances of h. During the times to which I re.fer, 
taxidermists both in this country and Europe, with but rare excep-
tions, could be grouped in two classes-the first, and by far the most 
numerous, was chiefly represented by men coming from the lower 
planes of society, who endeavored to throw as much mystery about 
their operations· as possible; in fact, to keep their art a secret one, and 
if divulged at all, only done so at a high figure. The second class, as 
a rule better men socially, consisted of those who seemed to think that 
to either be a taxidermist or even to publish anything on the subject., 
required an humble apology to society. My private library contains 
works illustrative of both these classes. The first is a miserable little 
volume o_f some thirty pages publishe_d by its author, J\fr. S. I-I. Sylves-
ter, at Middleboro, Mass., in 1865, and entitled "The Taxidermh;t's 
Manual, giving full instructions in mounting and preserving birds [etc.], 
sec. ed. (Price, $1.) ." Apart from the ridiculous meagreness of the 
information it affords, a single leadtug page is entirely devoted to the 
following ''suggestion:" 
As cormnon things lose their charm, so is it more particularly in this art. A person 
having this l"'Ork should not leave it exposed to the eyes of the curious. The same 
cantion shoul<l be used in the practice. ·work by yonrself that none may know the 
mysteries of the art, nnless they are willing to pay for the information as you your-
self have done. 
No .less a book than the one published by Capt. Brown illustrate~ 
the second class to which we have referred.* In his preface this author 
remarks that-
In the following treatise it has been my object to attend more to rendering the 
meaning clear than to elegance of laognage; and, besides, to get the work up in a 
style at once creditable and moderate in price, so that it might be generally useful. 
At the same time I have preferred avowing myself the author to publishing the work 
anonymously, being firmly of opinion that no ma,n should publish on a, subject which 
he is ashamed to acknowledge. (p. VI.) 
Such a "suggestion" as has been given us by Mr. Sylvester will 
never again appear upon the- page of any standard work devoted to 
the art of taxidermy an<l published by a civilized nation any more than 
Capt. Brown's thought of apologizing for the admirable little treatise 
wliich be lias given us on the subject will ever be repeated in a similar 
work. Capt. Brown bad tlie less to be "ashamed" of in his book, for 
in bis introduction he places himself upon the record by bis -obsel'Va-
tjons as being one of tlie very first to sound the keynote, which, swell-
ing through the last quarter of a century, Ii.as had its due influence in 
lifting taxidermy from the realm. of an ignoble pursuit to the broad 
:+ Thomas Brown (Capt. ), F. L. S., late president of the Royal Physical Societv, 
etc. The Taxidermist's Manual; or, The Art of Collecting, Preparing, and Preser~'-
ing Objects of Na~ural History, desig11e1l for the nsc of Travelers, C011sen·ators of 
Museums, ancl Private Collectors. London and Eflin bnrgli, 1870. (Plates vi, pp.150.) 
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platform of one of the most iJ?lportant and exact of all the sci 
I refer to the paragraph in which he has said: 
Although considerable advances have been made of late years in the art of taxi-
dermy, it is still far from perfection. This is to be attributed, in a, great measure, 
to the education of the· persons who practice this art; for among all I have met 
with employed in the preservatiop. of animals, none have had the advantage of 
anatomical study, which is quite indispensable to the perfection of stuffing. One or 
two individuals, it is true, have attended to the structure of the skeleton of man 
and a few of the more common animals, but this is far from the information which 
they ought to possess; for nothing short of a general and extensive knowledge of 
comparatjye anatomy can qualify them sufficiently for an art which is so compre-
hensive and varied in its application (pp. 2, 3J, 
Prophetic words, indeed, and not in a few quarters has the prophecy 
of this distinguished authority been largely fulfilled. More light, how-
ever, is needed in other places, and in many of our museums ·of the 
very highest standing the examples of taxidermy they offer us are 
far, very far from our ideal of what they should be. 
Charle.s Waterton is another worthy name that must not be forgotten 
here, and fully seventy years ago, in his Wanderings in South America, 
lie wrote, in his quaint and impressive old style, yet pregnant with 
tmth: 
Were you to pay as much attention to birds as the sculptor does to the human frame, 
you would immediately see on entering a museum that the specimens are not well 
done. This ~emark will not be thought severe, when yon reflect that that which 
was once alive has probably been stretched, stn:ffed, stiffened, and wired by the 
hand of a common down. Consider, likewise, how the plumage must have been 
disordered by too much stretching or drying, and, perhaps, sullied, or at least 
deranged, by the pressure of a coarse and heavy hand-plumage which, ere life had 
fled within it, was accustomed to be touched by nothing rougher than the <lew of 
heaven and the pure and gentle breath of air. 
These are potent words as _coming from the pen of l;li man who wrote 
them within a year or two of three-quarters of a century ago. Espe-
cially is this tbe case when that ingenious naturalist in the same work 
enjoins that-
If you wish to be in ornithology what Angelo was in sculpture, yon must apply to 
profound study and your own genins to assist you. 
You mnst have a complete knowledge of ornithological anatomy. You must pay 
close attention to the form and attitude of the bird, and know exactly the propor-
tion each curve, or exten ion, or contraction, or expan ion of any particular part 
bears to tho r t of the body. Iu a, worcl yon must possess Promethean boldnes , 
and bring clown fire and animation, ns it were, into your preserved specimen. 
R pair to tbe baunt of birds on plains and mountains, forests, 
:warnp", and lake, , and give up your time to examine the economy of 
tb diff' rent rder of bird " i ahm the kind of study Waterton 
recomm nde<l in 1 '25 to tho who de ired to pre ei·ve birds in their 
ric ly natural attitud a th y a urned th m in life and in nature. 
~., tau ling alm ·t alone a, he did a a sound in, tructor of the tax-
id rmi ar in h fir t quarter of th pr nt entury, he i, r pr ented 
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at this writing, or in the very last part of the century's laot quarter, 
by scores of teachers in Europe and America who entertain precisely 
similar opinions. Not only this, but recruits are r;apidly coming to the 
ranks as time hastens on, and it is quite safe to predict that in another 
century, or even less, the old-time "bird-stuffer" will cease to be found 
"in the flesh" ·among us. 
Already I have given above, in the words of Montagu Browne, who 
have been the chief promoters of this art in Great Britain; other na-
tions also have in this way powerfully contributed to the material prog-
ress of taxidermy. In FrancetheimmortalnamesofVerreaux, Verdey, 
and others had a most beneficial influ~nce; and our own country has 
been by no means backward in this particular. 
Within the past ten years or more the published opinions of a num-
ber of these writers are the best evidences upon the substantial nature 
of the progress of this science that we can here adduce, and by quot-
ing some of them I resort to the most effective means in my power to 
illustrate what taxidermy has attained to in those places where its 
standard iH now considered to be at the highest plane of its present 
development. 
Turning again to the article Taxidermy, by Mr. Montagu Browne, 
already referred to above, we find him concluding it thus: · 
A new school of taxidermy, with new methods, whose aim is to combine knowl~ 
edge of anatomy and modeling with taxidermic technique, are _now coming to the 
front, and the 11ext geperation will discard a,11 processes of "stuffing'} in favor of 
modeling. Within the limits of an article like tbe present it is impossible to do 
more than glance at the intricate processes involved in tbis. In the case of mam-
mals, after the skin has been completely remove<l., even to the toes, a copy is 
made of the body, pose<l. as in life, and from this an accurate representation of form, 
including delinea,tion of muscles, etc., is built up in light materials; the model is 
them covered with the skin, which is damped and pinned in to follo--.v every depres-
sion and prominence; the study is then suffered to dry, and, models having been 
made, in the case of large animals, of the mucous membrane of the jaws, palate, 
tongue, an<l. lips, these arc truthfully reproduced in plastic material. The ordinary 
glass eyes are discarded, and hollow globes, specially made, are hand-painted from 
nature, and are :fixed in the head so as to convey the exact expression which the 
pose of the body tlemaBds. Birds, if of any size, caJL he modeled in like manner, 
and fishes are treated by a nearly identical process, being:finally colored as in a "still-
life" painting. 
To give a life-like appearance, attention is also paid to artistic "mounting." By 
this is meant the surrounding of specimens with appropriate accessories, and it is 
well exemplified by the new work shown in the natural history museum at South 
Kensington, where, for example, birds are arranged as in a stat,e of nature, feeding, 
or :flying to their young, s itting on their eggs, swimming in miniature pools, or 
preening their feathers whilst perched lovingly si,le by side, and surrounded by 
exquisitely modeled foliage an<l. :flowern. This, with correct modeling of the i:,peci-
mens, which, except in rare instances, is not quite so striking iu the new groups,. 
indicates the future of the art, the hope of which lies in the better education of tax-
idermists as designers, artists, and modelers. 
Not only should they be better instructed in designing in art and in 
d . ' ' mo elmg, but, what is quite as important, they should be trained espe-
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cially in the power of correct observation in animal morphology, and 
in other matters which will be enumerated further along. 
Dr. Sharpe has given us a very able article touching upou the ques-
tion of artistic taxidermy.* . He says: 
At Leyden, where a staff of trained taxidermists is kept in the museum, some 
attempt ha.s been made to vary the· usual mode of stuffing ani~als by representing 
them in varied and active positions, and thns the general effect is never monotonous. 
But this was never <lone in the British Museum, and the constrained attitudes of 
many of the specimens exhibited at Kensington form part of a legacy from the pa-
rent institution, the bad influence of which it will take many years to efface. Thon-
sands of specimens. have been unmonntetl already or have been transferred to the 
duplicates and distributed to such provincial rimseums as prefer to tread in tho old 
paths, and will accept spe.cimens belonging to the bad old times. 
The credit of having broken away from time-honored tradition, in the mode of 
mounting animals in this country is certainly due to Mr. John Hancock, who taught 
how to combiiie scientific accuracy and artistic feeling. Mr. Hancock's name is at 
Password throughout England whe1~ever taxitlermy is m~ntfoned, and in London 
his ablest representative has probably been Mr. A. D. Bartlett, the wellsknown 
superintendent of the zoological gardens, to whom we owe many of our most beauti-
fully mounted specimens in the bird gu,llery. But the :first to suggest this combina-
tion of art and taxidermyJo1' an entire 11wseurn, was undoubtedly Mr. E.T. Booth, of 
Brighton, whose collection of British birds in the Dyke Road Museum, still remains 
one of the sights of England, and is not surpassed in interest by any natural history 
exhibition in the whole world. Here may actually be seen our native birds in their 
haunts, every species being represented as in a wild state, with corresponding nat-
ural accessories, reproducing as nearly as possible the surroundings as they were 
when tlie birds were alive, and representing the scenes sketched by the collector 
at tlie time of capture. Many years before we actually saw Mr. Booth's collection, 
its fame had reached our ears, and the idea seemed tons to indicate what the museum 
of the future, ought to be; th,us we lost no opportunity of advocating t.his system of 
artistic taxidermy in all our public lectures. At Leicester the notion was well 
received, and some groups of British birds were mounted under the auspices of the 
natural history committee of the town museum, until by the appointment of Mr. 
Montague Brown, as the curator of the museum, Leicester obtained the services of a 
taxidermist as skilJed as he is energetic, aml the result has been that the system of 
natural mounting has been extended to the entire collection of birds, so that not 
only British, but foreign ,•peeies are represented with their familiar snrronndings in 
a state of nature. The Leicef'lter Museum is the only one which has applied the 
principle in its entfrety with the utmost success and public appreciat10n. ,¥ * .. 
And further along in his article, and referring to the series of the 
groups of British , ·mall birds and their nests in the South Kensington 
Mu eum, Dr. Sharpe add8: 
In this corridor are placed most of the smaller perching birds, some of the artistic 
work bci1tcr very satisfactory. The mounting of the specimens has been done by Mr. 
Pickhardt who, wb n h e exerci, e, his fnl1 powers, is probably witllont a rival as a 
binl-stnffer and the majority of the 11Iants have been reproduced hy Messrs. Miu-
torn of, 'oho qnar but a gr at deal of the arrangement ~ftbe cases is done in the 
_taxidermi t , room o(the museum by Mr . .Jarnei:; ,, est, one of the staff. And here it 
, 'harJ> , R. Bowdler: Ornitbo]orry at , onth Ken, ington. 
,. facrazin . o. 51, D C' mh r 1 7. London: Marniillan 
trnt cl. 
The English Illn trate<l 
'o., pp. 165-175. Illa -
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must be explained that the groups of British oirds exhibited are absolutely true to 
nature, the birds being in every case the -actual ones which built the nest in the 
identical situation reproduced in the case. 
So wonderfully interesting is Sharpe's article that the writer would 
fain republish here every. wor"d of it, but we must hasten on to the 
expression of opinions of others. 
When commenting upon the "Common Faults in the Mounting of 
Quadrupeds," our veteran taxidermist, Mr. Wi11iam T. Hornaday, has 
sa,id: 
The task of the taxidermist, if properly appreciated, is a grave and serious one. 
It is not to depict the mere outline of an animal on paper or canvas and represent 
its covering of hair, feathers, or scales; nor is it to build np a figure of yielding clay 
. and cast it in plaster. It is to impart to a shapeless skin the exact size, the form, .J 
the attitude, the look of life. It is to recreate the animal, or at least so much of it 
as appeals to the eye; to give it all that nature gave it except the vital spark. It 
shoultl 1.,e an exact copy, as if it were a cast of the animal as fashioned by na,ture's 
cunning baud: It must stand the crucial test of being viewed from all points-from 
the side, the front, from behind, above, and below. 
More than all this, the animal must be prepared to stand the test of time. It must 
not swerve from its poise; it must not shrink nor change its form; it must ret.ain its 
smoothness and resist the ravages of destroying insects.* 
Mr. Hornaday, it will be remembered, was at one time in charge of 
the taxidermical department of the U. S. National Museum, and many 
of his most successful accomplishments, grand groups of our larger 
mammals, preserved in the most masterly style, are in the cases of that 
institution-silent attests to the durability and th!)roughness of his 
work. A number of these will be noticed further on in the preseut 
paper. 
There was much in Mr. Hornaday's studio at the National Museum 
tha,t reminded me of the workshop of that giaut among American 
taxidermists of his time, the late J olm G. Bell, of New York. There . 
I met him over a quarter of a century ago. His place was some-
where down upon Broadway, and his room upon the second or third 
story of_ the buil<ling. At the entrance door downstairs was a small 
case containing a mounted scarlet ibis . and a_ few other birds, · to 
invite attention to those in search of Lis rooms above. At that time, 
about 1868, I was a student of one of Mr. Bell's best graduates, Mr. 
James W. Jenkins, now of Madison, Ill., and very well do I remember 
my first introduction to that Broadway establishment. I had been 
engaged by Prof. Albert S. Bickmore to accompany, as naturalist, 
one of the Polar expeditions, then organizing, to make collections for 
the American Museum of Natural History, and had been sent with 
specirnells of my bird-skins to Mr. Bell to have him pronounce upon 
them and my work generally, with the view of having his opinion 
on my fitnesl'l for the position. As I entered the room I observed 
au old red fox chained to a ·bolt in the wali, but lying down with 
* Thircl A1111. Rep. of the Soc. Amer. TaxiderUiists, p. 67. 1882-'83. 
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his head between his forepaws and eyes upturned in my direction. 
On the :floor in _his immediate nei~hborhood were a number of beauti-
fully mounted birds on stands, . and fearing lest the animal should 
suddenly arise if I came farther iuto the apartment, and do some dam-
age, I started to pass round and give him as wide a berth as possible. 
The room was small, and Mr. Bell was engaged with a couple of stu-
dents· at a window opposite where I entered, but he turned in time to 
see my detour around the fox, and did not spare me in his merriment 
at my thinking the animal was alive. To some extent, however, he 
mitigated my chagrin by saying he had deceived over a hundred vis-
itors with that fox during the five years it had lain there.. I could not 
help but admire his tall ltnd well-knit frame, his piercing lJlue eyes, 
and general bearing. His specimens too, which I examined, were per-
fect works of art, and, as all know who have ever had a similar oppor-
tunity to study them, were the admiration and the envy of the taxi-
dermists of tb.ose days, now long gone by. 
Of all the taxidermi.cal institutions~ however, that this country has 
developed none can in any way compare with the natural science estab-
lishment of Prof. H. A. Ward, of Rochester, N. Y. Not only has Prof. 
Ward powerfully influenced for good the growth of the art in America, 
or we may truthfully say thrflughout the civilized world, but he has by 
fospiring others with his enthusiasm and energy built up a school of 
advanced taxidermists that are worthy emulators of his skill, and who 
have with marked ability passed the torch in many directions. There 
is not a museum in our laud at all entitled to bear the name that is not 
in some way, whether directly or indirectly, indebted to him for im-
provements of all kinds in its taxidermic methods, and the proper 
modes of exhibiting materials illustrative of the kindred arts aud 
sciences~ 
Mr. F. A.. Lucas, who has done so much to develop the exhibiting of 
osteological subjects, and models and specimens of both vertebrates 
and invertebrates at the U. S. National Museum owes much of his suc-
cess to his early training under Prof. Ward, and the art is not only 
under lasting obligations to him, but through bis wise teaching it has 
been firmly and permanently placed in that quarter upon a safe and 
la ting basis. · That Mr. Lucas appreciates "The scope and nee<ls of 
taxidermy" in their truest sense no one can doubt wbo has ever read 
hi. article of that title i11 the Third Annual Report of the Society of 
Ameri an Taxidermist . 
Mr. Frederic S. Webster i · another of whOSP, writings and produc-
tion the country has every rea on to b proud, and the higl1 standard 
of work , o con tautly put forth by that artist has always had a mo t 
b n :fi ial ffi ·t upon the younger a pil'ant, in the Uuited States. 
t nti n of m riean an l Europ an, tudent ha al o been drawn 
h old-tim mu nm modeJ in taxidermy and <lirected to a clo er 
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copying of nature through the far-reaehing works of Dr. Elliott Uoues, 
who has said, in his Key to North .American Birds: 
Faultless mounting [ of birds] is an art really difficult, acquired by few; the aver-
age work done in this line shows something of caricature, ludicrous or repulsive, as 
the case may be. To copy n~ture faithfully by taxidermy requires not only long 
and close study, but an artistic sense; and this last is a rare gift. Unless you ha Ye 
at least the germs of the faculty in your composition, your taxidermical success will 
be incommensurate with the time and trouble you bestow. My own taxidermical 
art is of a lo'w order, decidedly not above average. Although I have mounted a 
great many birds that would compare very favorably with ordinary museum work, 
few of them lrnve entirely answered my jdeas. A live bird is to me such a beautiful 
object that·the slightest taxidermical flaw in the effort to represent jt is painfully 
offensive. Perhaps this makes rr;e place the standard of exce1leuce too high for 
practical purposes (p. 40, 2d ed., 1884). 
Powerful impulses of the best kind have often been instilled into the 
art through the patronage and guidance of those who have at different 
times in their careers been either directors of, or curators in, our larger 
· museums. I speak especially in this country of the Smithsonian Insti-
tution and the National Museum. 
Through the wise and ever-operative influence of our great Nestor of 
all the sciences zoological, Prof. Spencer F. Baird, he so directed the 
management of those institutions when under bis administration that 
their workshops came to be the great drill ground for many of the most 
deserving who possessed the evidences of success in skillfully preserv-
ing all manner of objects il1ustrative of the various classes of the animal 
kingdom. 
What has been the outcome of much of his wisdom w~ hope to por-
tray, however faintly, in the following pages. Most ably has Prof. 
Baird's influence been fostered and furthered by the succeeding efforts 
along similar lines of those who are bis successors in the administration 
of the Museum and who at the present time are doing so inuch to give 
actual shape and form to what before was simply in outline and crude 
beginnings. Where such influence tells tbe best is in the directing of 
the skilled efforts of the taxidermic artist in those cases where the lat-
ter, through lack of opportunity, fails to possess the requisite knowledge 
of the forms and lmbits of many of the world's rarer animals. Indeed, 
frequently some of the best group pieces of mounted mammals, birds, 
and others, have resulted from tbe combined knowledge and skill of the 
capable zoologist o~ the one hand and the trainerl taxidermist upon the 
other. Not a few of such gronps are to be found in the collections of 
the Government museums. 
Very often it will be seen, then, in the future, I think, that :fine, realistic 
groups of mount~d animals will be produced that will be composites; 
in other words, will be the resultant of the combined labors of the 
biologist, the taxidermist, the modele:r, and the designer and artist.· 
Rarely will all these prerequisite~ be found_ in one man, though occasion-
ally undoubtedly it will be so; then the museum which can da,im his 
_services will be very fortunate. 
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Among many others who have been more or less influential in insist-
ing upon the highest standard for the art, in each and an of its 
branches, we must not forget the distinguished names of Joseph H. 
Batty, the author of a number of works upon practical taxid'ermy; 
0. J. Maynard, the well-known writer of the The Naturalist's Guide; 
Prof. J. °"r· P. Jenks, who, through a, long and honorable career, has 
never ceased his efforts in not only doing much for taxidermy, but in 
the introduction of study series of animals in the public schools in 
New England and elsewhere; and a host of other worthy promoters. 
At the Nationa,l Museum, at Washington, in recent times, in addition 
to the fine group pieces of Hornaday and of Lucas, there bas been 
some masterly work done in the taxiderniic art by Mr. ,Joseph Palmer, 
and his son, Mr. William Palmer; also by Mr. Nelson R. Wood and 
Mr. Henry Denslow, the nature of which I have already noticed in a 
popular arttcle published in The Great Divide1 of Denver, Colo., for 
December, 1892, ·and which wil-l be referred to again in the present 
connection. 
From the opinions, then, of the European and .A.meric:m taxiderrnist8 
as I hav~ thus far quoted them, it is evident that the general develop-
ment of the art shows at this time very marked improvement, and the 
tendency among its votaries is to raise it to the l1ighest possible stand-
ard of excellence. With such a movement tpe w"riter is in the most 
hearty sympathy, and I am of the opinion that the day is not far dis-
tant when taxidermy will find its lawful place on the . platform of the 
most highly ~ultivated of the arts. As a matter of fact it has every 
right in reason to stand side by side with painting and with sculpture, 
and its students need have no fears in claiming such a station for it. 
To be a scientific taxidermist requires, or should require, in the first 
instance, a v.ery thorough education, quite equal to that given by our 
best colleges. He should have a complete training in biology, with 
eRpecial emphasis having been pla.ced upon his studies in comparative 
morphology, so as to be familiar, as far as possible, with the vertebrate 
skeleton and topographical anatomy, to include more particularly tlie 
study of the superficial muscles of vertebrates. He should have such 
a conception of physics as to be able to decide upon the possible and 
the impossible in auimal postures. In a way, he sl.iould be a good ar-
fa,t, be enabled to use the photographic camera, and make intelligent 
.·ketche of animals of all kindR and their natural haunts. He should 
b :- fully abreast ot the times in all taxidermic technique per se, and 
J>O • • ·, · fine mechanical skill. 
A. full a knowledge aR <'an be attained of the habits of animals from 
I r onal ob:ervatiorn,; should be added, as well as a constituti011al <le-
:--ir to h rom fami1inr brough c-urrent literature of aJl advance made 
from tim ·to tim in hi art, and a 11ea lthy am bitiou to ever utilize them 
an<l im1 roy upon h<' , ame. 
Jo far:: lmmau ahili(· i~ roneerne<l, were I at tl1i. moment call d 
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upou to decide as to the relative merits of the taleut required to paint 
a life-size ·elephant, to sculpture one in stone, or to properly preserve one 
in a natural position and color so it would ·safely resist the ravages of 
time aud all else that might injure it, I should not hesitate a moment 
iu rendering an .opinion, for I should say it lay with the scientific tax-
idermic artist. Mind you, when I do thus decide I have had in my life-
time, with specimens of smaller animals, experience with all. At the 
best however, the difference is but of very small degree, aud yet the ' . taxidermist, iu a way, should be master of both the -art of the painter 
and the art of the sculptor, for frequently he has to use the brush with 
great fidelity to uature, and the time is fast corning on when he must 
be able to build up, in clay at least, the entire forms of the larger aui-
mals which he aims to preserve. 
Next, it may be asked, Why a collegiate education¥ Simply because 
I believe a man in any calling is a better man in every way for having 
-received the four years' training which a univetsity gives him. And 
surely neither the taxidermist, nor the artist, nor the sculptor offer any 
exception 'to the rule. Moreover, everything tllat the skilled taxider-
m-ist would acquire in a college course would materially assis~ him in 
his profession ·in his subsequent career. Whatever may have been 
written, and whatever may have been said on the broad question of 
the college man versus the self-made man, it has been my experience 
that the kind of rneu that bring our country the most desirable recog-
nition from other nations are those wllo have received a liberal educa-
tion. · A taxidermist should be a good ge ieral biologist, and he should 
pay especial atteutiou to the habits of all animals in nature; the geo-
grapliical ranges of faurne; breeding habits; the peculiar habits in-
dulged in by various kiuds of animals; their natural resorts during times 
of feeding, amusement, or conducting their young. Plants of all kinds 
t-hould witli scrupulous care be studied from the 1 axidermist's stand-
point, as well as the localities where they grow, nature of surfaces of. 
the ground, and all else presented on the part of field, ocean, stream, 
and forest. Nothing should escape his constant study of such matters, 
and, above all else, he should cultivate the faculty of patience. An 
impatient man, it may be safely said, can never attain to the highest 
position the art has in its power of giving hirn. 
In comparative morphology, a.s I have said, be sliouhl devote a great 
deal of time to the skeleton aud to-topographical anatomy. The study 
of the skeleton is of the very highest importance, as without a knowl-
edge of it there is no hope at all of a man being a perfect taxidermist 
in all its varied departments. N orrnal movements 0f the articulations 
and the Ugaments that control them should receive most careful consid-
eration, and. no opportunity lost to study such matters scientifically 
upon_ all kinds of animal cadavers. Si}ecial drawings made by _the 
taxidermist should record special points observed ai1d worked out-the 
possibilities in norma,l movemeuts and postures as exhibited bv the .. 
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osseous system. In its entirety, however, this can not be fully appre-
ciated without a fuU knowledge of the muscular system, for there are 
possible movements that the skeleton, when cleaned and dried, is capa,. 
ble of making, which, in life, become impossible from the operation of 
ni.uscles and tendons. So myology must be systematically studied 
pari passu with the subject of skeletology, and with the aim constantly 
in view of acquiring a clear insight into the normal postures of animals. 
This leads to the consideration of the question of correct form, and 
to ~cquire that requires prolonged research and study upon tlle entire 
subject of topographical anatomy. Muscles extended; muscles con-
tracted; muscles at rest; contours formed by the normal deposit of adi-
pose tissue; contours formed by parts of the skeleton that are merely 
subcutaneous; contour.s formed by the presence of glands of all kinds, 
of sesamoidal bones, cartilages, and every other structure that may in 
any way affect the normal contour of an animal. To this must be addetl 
the careful study of ~11 external characters proper, as the hair and 
analogous parts, throughout the ammal kingdom-the eyes and their 
surroundings, the nasal structures, the mouth o{ all vertebrates and 
inverteurates. Indeed, there is not a point properly falling within the 
range of topographical anatomy in its very widest sense that should be 
beneath the spedal notice of the taxidermist. · 
Colors of parts should also receive marked attention; and the taxi-
dermist should keep a notebook devoted to that one branch alone. 
Never should an opportunity be lost to record by actual painted 
sketches the colors of every external anatomical character presented 
on the part of any animal whatsoever. Zoology itself would be far freer 
from gross errors of the color descriptions of animals were naturalists, 
as a rule, more careful in such matters. This is marked by.the case iu 
ichthyology and in the naked skin-tracks of mammals and birds. We, 
then, are naturally led to the question of drawing and painting; and no 
one will doubt the necessity of a taxidermist being more or less pro-
ficient in all these branches. But none of them will be of any service 
to him unless the power be supplemented by the more important fac-
ulty of being a correct observer, and to be a correct observer is to see 
and appreciate things as they really exist. Taxidermists should have 
a knowledge of not only making correct sketches of all kinds of animals 
and their haunts and of plants and coloring them correctly, but they 
'hould be enabled to use such instruments as are demanded in makiug-
recluced drawings correctly from large subjects. Coloring in oil is also 
of great value in re toring the tints in some cases on the skins of pre-
. rved animal , and the student in thi. art should constantly aim to 
ultivate l.J.i n e of color appreciation and of the matching of all the 
~hade . 
que tion, Ca1Jt. Tl.ioma, Brown has 
, id:• 
* Taxidermist's Manual, pp. 3, 4. 
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A knowledge of drawing and modeling are also indispensable qualifications, to 
enable the stuffer to place bis subject in a position both nntural and striking. It is 
the too-frequent pra.ctice for the stuffer to set about preserving the animal without 
having determined in what attitude he is to place it, so that it will appear to most 
advantage and bein cha,racterwith the ordinary habits of the creature. This he leaves 
to the last efforts of :finishing his work, and, consequently, its proportions and 
character are likely to be devoid of all appearance of animation. 
The first thing, therefore to be attended to in all great national natural history 
establishments is to choose young persons who are yet in their boyhood to he in-
structed in this art most important to science. Their studies should be commenced 
by deep attention to drawing, modeling, anatomy, chemist.ry, while they at the 
same time proceed with the practic:i,l part of their art. Every opportunity of ex-
amining the habits and actions of the living subject should be embraced and its atti-
tude·s and general aspect carefully noted. Without stric~ attention to these points, 
so manifestly o b·vious, the art of preserving animals never will attain that degree of 
perfection which its importance demands. On the other h and, if this art is pursued 
in the manner here recommended, artists may be produced who will fulfill the ob-
jects of their profession with honor to themselves and advantage to their country. 
Would any person expect to auive at emjnence as a sculptor if he were unacquainted 
with the established preliminaries of his art, na1\J.ely, drawing and anatomy1 The 
thing is so self-evident, that I am only surprised it has not long ago been acted upon. 
Upwards of twelve years have elapsed since I pointed out these facts to the })rofes-
sor of natural history in the University of Edinburgh, but things continue as they 
wen, before that time. 
Since Capt. Brown wrote tJiese words, and very true ones they are, 
another art and the accessories to it have enormously developed. I 
refer to the art of photography. Now, if there be one thing more use-
ful to the scientific taxidermic artist than another it is a full practical 
knowledge of the use of the photographic camera and all that directly 
pertains thereto. Its application is most varied, and is greatly en-
hanced by the use of the time and instantaneous shutters. By the use 
of the camera the taxidermist can secure subjects that the unaided eye 
and pencil can never give him, and these are ail kinds of animals in rapid 
motion, and they may be obtained, after a due amount of practice, by 
the use of the photographic camera. One. has but 'to _study the superb 
series of photographs obtained through the indefatigable Eadwuard 
Muybridge to appreciate my meaning here. No taxidermist who has 
any regard for an attainment of excellence in his calliug should neglect 
to make good photographs of all the living animals that he can, and that 
upon every possible opportunity. This should not be confined to wild 
animals alone, but to all the domestic ones in their most common atti-
tudes. · 
Horse8, cows, dogs, cats, pigs, and all the barnyard fowls should by 
no means be beneath bis notice. They should also be taken from many 
points of view, I might say from every possible point of view, and then 
be nearer what the taxidermist really needs in his work. He should 
carefully keep a series of large-sized and suitable scrapbooks wherein 
all his photographs should be carefully inserted, together with bis 
sketches, and everything of the kind, with their full histories and notes, 
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etc., recorded upon opposite pages. Photographs should be made also 
of plants of all kinds directly in the places where they occur in nature; 
also the resorts of animals of every description; birds' nests; and, in 
short, every possible natural subject ·and creature and localitythatthe 
taxidermist may be called upon to reproduce in his workshop. He 
should also make photographs of dissections, the skeletons of animals, 
models, and designs, and of dead animals. Ever should it be promi-
nently before his mind that one of the greatest of all taxidermical de-
siderata is the obtaining of good models of all kinds and descriptions, 
and models true to nature in every sense of the word. Frequently 
artists who are correct observers and portrayers of animals make fine 
illustrations of them, either in tbe form of colored or uncolored prints, 
and these the taxidermist should secure for his "note book" when-
ever he possibly can. -
On this point Mr. Staebner has very truly remarked:* 
It would seem almost superfluous to insist Oil the value, nay the absolute neces-
sity, of good illustrations as aids to the taxiderlllists, were it not that the imp(lr• 
tanee of the subject appears to be hardly yet fully ;ppreciated by many of the very 
ones to be most benefited. 
There was a time, now happily past, as the work exhibited by this association 
abundantly })roves, wheu individuals who mounted .birds and animals (as their canls 
sf't forth) were content to ram a hide full of packing material, sew it up, and call 
the effigy by fhis or that name, according as this or that animal was desired. The 
degree of monstrosity, if it may be so termed, thus produced, was in inverse ratio 
to the care of the workman for his art and his knowledge (often scant euough) of 
the external appearance of the animal he was attempting to reproduce. These mon-
strosities of taxidermy are still to be seen in many of oyr public museums, where, let 
us hope, they at least serve the purpose of teaching the younger generation, how not . 
to do it. 
As in all other departments of human activity, so in this h; the skilled workman 
plainly superseding the unskilled, and the class of work thus becoming· more and 
more a source of pride and satisfaction. The man with a love for his art, necessa-
nly something of a naturalist and witn a naturalist's care, anxious a bout the correct-
ness of all the details of hjs work, must utilize all the aids at hi s command, and of 
these a,ids accurate drawings and paintings occupy the chief place. These are the 
taxidermist's works of reference to which h e goes for information precisely as an-
other goes to his encyclopedia, since the ability is given to no ·man to carry all the 
minute points of an animal's external app.earance in his mind. That the representa-
tions for this purpose should be what are strjctly understood as works of art is obvi-
ously unnecessary. 
The objects t.o be secured, however, and which they should possess to meet the 
requirements of the case are: (1) accuracy of outline; (2) truthful11ess of attitude, 
and (3) in order of importance, correctness of coloring, and in so far as they conform 
to th se things are they already, by just so much, works of art. What is technically 
known as artistic effect should here be a secondary consideration. Having secured 
the fir t three essential point , attention may be given to the last. 
In the case of rare animal. such representations as is well known are the sole reli-
ance of th taxid rmi, t. That they have a value even in the ca· of more familiar 
anim l may b in tan · d by the case of the walrus. The pictnre of thi mammal 
, 'ta hn •r, F. W.: ote on th val ue of animal illustration to taxidermists. Third 
Auu. Rep. ociety of .American Taxidermists, 1882-' 3, pp. 72-74. 
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in all the professed work, on zoology and natural history, even in so good and gen-
erally correct a work as Brehm, are glaringly false, and it is only within the last 
few years that anything approaching truthful representations-figures drawn fr?m 
observation instead of copies of previous drawings originally evolved from the artist's 
"inner consciousness "-have been given us, and so it happens that of mounted speci-
mens of the walrus showing th'e true appearance of the animal almost the only ones 
at the present time are the one at Cambridge, and that other at the United States 
National Museum mounted by Mr~Hornaday." 
How often has a painstaking -taxidermist wished for a means of refreshing his rec-
ollection on some little matter of detail concerning a creature's anatomy, and been 
obliged to finally guess at it because of the lack of adequate illustrations. Let me 
not be understood as descrying the assistance afforded by zoological gardens. It is -
just here that they come into play, and as it is better for the taxidermist to observe 
at first hand, so these are even better than drawings for reference; bnt the fact is 
they are far from being readily accessible at best in this country, and in the few 
instances in which this objection does not apply the variety of specimens which 
they contain is too limited, so that we are still compelled to supplement them by a 
more ready source of information, and thus we fall back upon pictorial representa-
tions as on the whole most convenient. As above implied, however, these represen-
tations must be taken from life by skillful hands, and must give us the animals a,s 
they look, and not as the artist thinks they ought to look. 
But in order that we may have such we must encourage those who work in this 
line-the Landseers, the Baryes, the Wolfs, the Spechts, etc., whom, under a change 
of name, we have in this countrylin the Beards, the Kemeyses, etc. We must make 
it profitable for them to undertake the work we so much need, and if we have the 
good of taxidermy at heart, if we have faith in its capabilities as an art we will tI-o 
this, for in so doing we are helping it and ourselves as well as them. 
In The Auk for April, 1891, the present writer published a letter en-
titled " Camera notes for ornithologists," which, not being of very 
great length and quite in line with the views just quoted above, will, 
I think, bear Pepeating here, and enlarging upon a little further along. 
I said: 
At the last congress of the American Ornithologists' Union there were exhibited 
many photographs of all sorts of ornithological subjects, and the majority of them 
were examined by the writer with great care. 
For one, I was dis;:i,ppointed in the results arrived at by the authors of the most 
of them, as there appeared to be such a total absence of any practical result attained. 
Among the best that I saw were some taken by Dr. Edgar A. Mearns, but even those, 
the work of a most painstaking naturalist, did not come up to what the camera is 
·capable of performing for practical ornithology. Little or nothing is to be gained· 
in this latter direction by photographing bunches of game or badly mou,ited speci-
mens and similar subjects. Any tyro can accomplish as much as that, and orni-
thology not be called upon to thank him for it. 
In the present communication it is the writer's object to rela.te some personal 
experiences which may be of assista,nce to those interested in this line of work. 
Now, in the first place, as to some of the objects to be attained: There are a num-
ber of these. We may desire, for example, a sharp., clear photograph, which either 
may be natural size or may present the subject reduced, for the use of the lithog-
rapher, in order to place in the latter's hands an accurate figure to be copied on to 
stone, and the plates printed therefrom to be used for .illustrative purposes. The 
* In this connection see the various figures of the walrus illustrating the present 
report, Plates Lxxxv, LXXXVI. 
-" H. Mis. 114, pt. 2--25 
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subject may be a bird, its young, or its nest, or a dissection of a bird, or it.I ske)e. 
ton, or its eggs, and so on indefinitely. Owls present to many artists difficulhal,. 
jects to draw satisfactorily, but there is no reason wlly we should not, by theaidof 
the camera and a 5-by-8 plate, for a small sum, and in very short ocder, haveread 
for the lithographer a life-size figure, and a perfectly accurate one, of such a spec1 
as Nyctala_ acadica, or upon a similar plate a handsomely reduced figure of Bubow 
ginianus. Again, by_ varying our material, colored figures are easily obtained for 
like purposes. Photographs of this character may also be used to make wood cu 
from, or they may be reproduced by some of the various styles of "process work 
Yet another object: We may desire to produce by the aid of a camera an accura 
figure of any of the above-mentioned subjects from which an electrotype can be 
directly made. This also is now easy of accomplishment, and such illustrations 
meet a vast variety of needs in descriptive ornithology. These, then, are 8(11l)e o 
the principal objects to be attained, viz, clear, accurate figures, either life size or 
reduced to any d~sired size, and either plain or colored, which (by the use of differ 
ent materials) can be used at once by either the lithographer, the wood engraver 
the "process worker," or the electrotyper. 
Your material must be the best in all particulars. I use a large, first-class, quick-
working l ens; a Blair's camera for the 5 by 8 plate; the iron and oxalate developer, 
using the chemically pure material (filtered); bichloride of mercury and ammonia 
for intensifying, etc. . 
Our method of procedure can best be illustrated by a few examples. Say we wish 
to reproduce, life size, a hawk's egg. Suspend on the wall opposite and under the 
strong sunlight, a smooth, half-inch pine board; cover this with white blotting 
paper, held on with some h alf dozen artists' thumb tacks. Of course your egg is to 
be. blown and not show the opening. Next you decide whether or no you desire it 
to throw a shadow; if you do, you simply fasten it to the blotting paper with a 
small piece of soft wax, exposing to the camera the side you wish represented; if you 
,do not, you insert a piece of wire a few inches long into the board and perpendicular 
-to it, and fasten the egg to the end of it with a soft piece of wax. Place a bucket 
,of water on the floor under the egg, in case the specimen should accidentally drop 
off. Focus the egg natural size an~ sharp on the ground glass of your camera; this 
may be ascertained by a pair of calipers, comparing the actual length of the egg 
with its image upon the ground glass. Insert your smallest diaphragm and expose, 
the time of exposure being governed by your former experiences. I\ prefer Seed's 
dry plates. They give excellent results. After developing, unless you get a very 
strong negative it is always best to intensify your plate, and this is done by the 
usual mercury and ammonia process. Now, if you wish an uncolored figure to be 
lithographed, or woodcut, or for some of the special processes, you must print on the 
best ready sensitized albumen paper, toning the print handsomely afterwards. On 
the other hand, if you desire a colored figure, you must print on plain, i. e., non-
albumenized, sensitized paper, and afterwards color the print by hand with New· 
ton's water-colors from the specimen. Pure white eggs stand out well when pho-
tographed against black velvet or crape; this also applies to some skulls and other 
osteologicaJ specimens, when they are cleaned to a state of glistening whiteness. 
uch a procedure defines the outlines well for the engraver. 
·when we come to the photographing of birds., living birds, for the purpose of 
obtaining the ]>roper kind of figures that can be used for tbe various methods of 
reproduction now in vogue, we enter upon a field where one can display no end of 
1rntienc , tact, ancl ing nuity. It will be a long day before the ,uiter will forget 
hi. experi nee in obtaininO' a photograph of a live screech owl. Thr e times I 
walk cl half a mil from the hon where I could g ta sky background for him on 
tl.Je . ummit of a hill, where an old natural tump was al o to be fonnd to serve as a 
p r h f r hlll1. Ju ta good a result can be obtained by photoO'raphing your bird 
in your tudio with a ·beet for a background, and then yon may choo e any kind of 
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perch you desire, from a museum T to the limb of a rugged old pine with the cones 
and spines on. 
Right here, however, I desire to mention a process, no doubt alrAady known to 
wauy, for which there is no end of use. Say you have obtained a fine, intensifie4_ 
negative, the subject being a bird caught in the act of some habit peculiar to it. You 
wish to obtain a good, strong, accurate outline figure of it, from which an electro-
t,ype can at once be made, to serve as an illustration for some article upon which you 
may be engaged. Make a print from the plate upon plain, nonalbuminized, sensi-
tized paper. Remove the print to the dark-room and wash out the silver from it 
thoroughly. You may tone, but it is not absolutely necessary unless there is very 
considerable detail in your figure. Dry the print in ~he dark, and keep in a 
perfectly dark place until evening. When evening comes complete your work · 
under a good lamp where the direct rays do not fall upon your print. Pin this lat-
ter out on a small drawing-board with artists' thumb tacks, and then with a map-
ping-pen (No. 291, Gillott's) and Higgins' American drawing ink carefully ink over 
by lines and otherwise the outlines of your figure. In doing this you will have the 
opportunity of making it a pp.ear just as you desire your outline ink sketch to appear 
when it comes to be finally printed from the electrotype. Having carefully com-
pleted your work, immerse the print flat in a tray containing a saturated solution of 
bichloride of mercury. This in a moment takes out all of the print except the ink 
outline you have traced, and this latter it leaves upon a pure white sheet of paper. 
Next dry the print thoroughly and mount upon a suitable card. At a small cost, a 
gootl electrotype can be made from this figure. Photographing against a sheet, of 
course, takes out a great deal that you do not want in your rnproduced figure, but 
by the process just described you need not have a single point or line more than you 
want. It works admirably where we wish to reduce the subject to any required 
size; in osteological subjects and in dissections; in deformities of birds; and indeed 
in dozens of other cases. To naturalists in general I would. say that the process just 
described is absolutely invaluable; by its means ready and accurate sketches are 
made of characters of country; of all sorts of ethnological subjects, as pottery and 
11ati ve arts, sometill}eS so difficult to draw; of complicated skeletons; of living ani-
mals of all kinds, and thousands of other subjects too numerous for enumeration. 
With some live birds the following plan will be found to work well: Suspend a 
t.helf, at the proper height, from the wall of your studio and in the proper light. 
This shelf, as usual, is to be entirely covered with white blotting paper, and upon 
its horizontal part is to be firmly fixed the limb, trunk, or rock, or turf upon which 
you desire your specimen. to appear. Set up your camera and focus this perch 
sharply on your ground-glass; next put in your smallest diaphragm and attach your 
"pneumatic shutter" ready for instant use. Gently take your living bird in your 
hand, smooth its feathers, caress it for a moment or two, then quietly place its head 
under its wing, and by beginning slowly soon rapidly whirl your specimen in a cir-
cle. This, as it were, "put it asleep," but it will seize the perch with its feet, or rest 
quietly on rock or turf. Place it as near as possible in the position you desire, and 
stand ready for a semi-instantaneous picture. Be perftictly quiet. In a few moments 
your bird gradually comes to, rights himself, preens up alittle, looks around, steadies 
himself into a natural attitude, finally looks himself, and then more or less animated. 
This is your chance, puff the snap on him! 
Upon reading this over I find few, if any, alterations to make, and 
t:iince it was written I have succeeded in obtaining not a few good fig. · 
ures according to its directions, some of which are republished as illus-
trations in the present paper and will be described a little later. 
There is one thing, however, that needs.notice, and in order to get a 
good electrotype or stereotype, it is not necess~ry to proceed as above 
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given, for we can simply make a blue print; that, as we know, can 
done in a few moments, and is a :finished picture, i. e., does not reqmre 
toning and fixing. Then trace what you desire to appear on your blu 
print as directed, and bleach out with a saturated solution of bicar 
nate of potash. This gives you a black and white drawing of any ft• 
according to the labor you may desire to put upon it, and is the wor 
drawing now so commonly used for newspaper cuts; but when p · 
upon the best paper, for the resulting electrotype or stereotype 
nishes an excellent drawing for a variety of purposes, and a veryu 
one for the working naturalist and practical taxidermist. 
Blotting paper in large sheets makes a far better background t 
a sheet, and you may use it pure white, or blue, or gray, accordin 
the effect you desire to produce. Your subject should be well in 
of the background, and, if possible, so far in front as to avoid a sh 
being thrown upon it. Pictures thus_ taken out of doors, on clear, bri 
days, are generally excellent. -
Returning now to the requirements of the skilled taxidermist, I 
said, and Capt. Brown supports me in it, he should have such a kno 
edge of physics and chemistry as will assist him in the case of the 
in deciding upon the possible and impossible in the matter of the atfj;. 
tudes of animals, and to some extent in the surroun_dings, as in tbe 
rock work, etc., now extensively used in reproducing large groups 
With respect to chemistry he should be so much master of its general 
principles as to be enabled to practically apply it to the action ano 
composition of preservatives for the preservation of every descriptio 
of animal tissue. Not only that, but such a knowledge will be useful 
to him in experimenting with the preservation of many kinds of plant 
growths and kindred structures. For instance, I have recently been 
shown specimens of the leaves of some varieties of trees that had been 
gathered in nature and so perfectly restored that there was no very. 
great depreciation in them, either of form or color, and the effect when 
properly done is most excellent~ 
Fruits are now frequently reproduced by the methods of the plastic 
cast, and are so perfect as to absolutely deceive the most critical of 
observers. The persimmons in ·the Raccoon Group in the National 
Museum were manufactured in that way, and it is by no means an ea Y 
task, aided by the eye alone, to distinguish them from the originals. 
This brings us to the question of the various modes of modeling, and 
here is one of the branches of the taxidermic art, upon which too great 
an amount of skill and ingenuity can not well be expended. Here all 
• the acquirement of the art student in taxidermy can be applied and 
nothing lo t by the labor. It involves the application of all hi knowl-
edge of anatomy, hi technique, his taste, and indeed, nearly everything 
whi ·11 it ha been recommended above for him to prepare him ~eu· m. 
H honld b able to make ca t of both vertebrates and invertebrateS 
mpla t r -of-Pari ; he hould be famil1arw1th the various methods now 
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Report of National Museum, 1892.-Shufeldt. PLATE XVI. 
COMMON SQUID (Sepia offi,cinalis, 0 ). 
From a gelatine cast; reduced. 

Report of National Museum , 1892.-Shufeldt. PLATE XVII. 
HISTIOTEUTHIS BONELLIANA. 
From a gelatine cast; reduced. 

Report of National Museum, 1892 .-Shufeldt. PLATE XVIII. 
Fig. 1. Pulynue leucohyba. 
ANNELIDS. 
Fig 2. Gastrolepidia clavigera. 
From gelatine casts; somewhat eniarged. 

Report of National Museum, .1892.-Shufeldt. 
PLATE XIX. 
A. MARINE WORM (Bonellia viridis). 
From a gelatine cast; greatly enlarged. 
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so generally in use, of the reproduction of many of the smaller a~imals 
in the different kinds of plastic material; he should be an adept ~n the 
use of clays wax wood and other materials for .the restoration of 
' ' ' . t tl parts. In short, now that taxidermy is a _rapidly progressmg ar , ie 
advanced students and representatives of it, require, I think, no word 
from me here to stimulate them to keep abreast of the many improve-
ments 1;aking place in it. Among other things it should be the aim ~f 
taxidermists to establish in this country at least several good soci-
eties where from time to time they could meet and exhibit the most ' . recent successes in their art. Where papers could be read, and tbe 
work of individuals generally compared. Organization, in other words, 
I must believe, would at the present stage of the art's development, be 
a benefit. 
The writer of this paper has ever been a strong advocate of the 
establishment of large, thoroughly equipped Government institutions 
of learning or universities, and of the nation's duty to educate in the 
best possible manner her aspirants iu the dirierent departments of 
science and art. What a national safeguard it would be in such a 
profession, for example, as medicine; what a .source of stimulation to 
such an art as taxidermy1 I weigh my words well, when I say that if 
such an institution could annually graduate in this country 50 thor-
oughly educated an~ skilled taxidermists, it would in time, far more 
heavily redound to our national credit than much else I could name 
which our Government indulges in. Apply it to all the arts and 
sciences, and we would command the respect of every nation of the 
globe, and, better than this, it would be that kind of respect which 
t kill, knowledge, and culture always brings, and which brilliant dis-
play of warships, guns and warism can never inspire. 
Let us pass next to the consideration of the question of some of the 
results now attained to by modern taxidermists in the preserving of 
animals for museum exhibition. Here we meet with at the very out-
start, a phase of the art in which the workers at the U.S. National 
Museum have kept themselves fully abreast with the advances made 
ill it. Recently some beautiful work has been turned out here, espe-
cially in the line of single specimens, as well as groups, of marine in- · 
vertebrates for the World's Columbian Exposition at Chicago. 
Take, for example, such an elegant reproduction of an Octopus as is 
shown in Plate xv ( 0. vulgaris). This triumph in the matter of an exact 
modelJ perfectly preserved, of a large soft invertebrate animal is ac-
complished through the use of the plaster mold, and gelatine cast, 
now so successfully brought to such perfection. Under the careful 
supervision of Mr. F. A. Lucas, whom I must thank here for the seler -
t ion of the six specimens illustrating this department, the proper sped-
men s are first picked out from the collection or are chosen from plates, 
and pass next in order to the most skilled modellers, casters, and color-
ers. Of the series I here present, Mr. A. H. Baldwin has made the 
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models after the drawings of various artists which will be hereinafte~ 
mentioned. After a model has been made, a mold is next taken, and 
from it a gelatine cast is secured which later is :finally trimmed to life, 
and faithfully colored to nature. Mr. J. W. Scollick is responsible for 
the delicate manipulation required in securing accurate molds and 
castings from the models, and then they once more pass to Mr. Bald-
win's hands to be colored. After this operation and wbeu perfectly dry, 
they may either be tastefully mounted upon properly tinted pieces of 
small boards of a ~uitable kind of wood, dressed do":tn to a right thick-
ness, or they may play their part in a group, wherein all the natural 
surroundings of such creatures are reproduced, save the element in 
which they exist. - This specimen of Octopus vulgaris was based on the 
:figure given by Verany, as was also the inodels of Sepia officinalis, 
shown in Plate xvr and in one of Histioteuthis bonelliana, shown in 
Plate xvn, and so may be relied upon as being more or less true to 
nature. 
Unless one has seen one of these :finished gelatine casts of such an 
animal as an Octopus, it is hard to realize what a perfect represen-
tation it gives us of the living animal; and, the cast being perfectly 
pliable, much as is the best of good rubber, it still further enhances 
the resemblance to the original.- But to produce tliis, requires skill 
and art of a very high order at nearly every steP. of the process. In 
the :first place, if we are to model from a drawing, that drawing must 
· be known to be accurate; if we model from a specimen,-we must be 
sure about placing it in a posture that the animal is known to habitu-
ally assume. Great skill is next required in making a perfect model 
or copy of the design or specimen, and then it goes without saying 
that it is only through long experience and care that the necessary molds 
and casts are obtained. Much depends at last upon the ability of the 
artist to faithfully color the result of all the previou·s efforts; that is, 
the trimmed cast. Hornaday has said in his work on Taxidermy: 
For irregular · objects, the working of a gelatine mold is perfection itself. It 
yields gracefully in coming out of the undercuts and around corners, takes every 
detail perfectly, and in the jacket its shape is always the same. A careful operator 
• can make from twenty to fifty copies of a cast in a single mold before its losi of 
sharpness necessitates_ its abandonment (p. 267). · 
Hornaday's brief chapter on the making of molds and casts in the 
volume ju t quoted is one of the most useful and valuable in the book 
In pas ing, I am tempted to say here that the Cuttlefishes to which 
thi' Octopu belong are the most highly organized members ofthecla . 
of animal. con tituting the Cephalopoda. As the Malalcia, they were 
full r cogniz d by Ari totle ov r thre hundred years before Christ. Of 
th ir li,'tribution, i hoL on ha aid that- • 
. Th ar all marine, activ , rapa iou., and carnivorou fa their habits, swimmin 
n oron 1y b, m an. ofth j t of water mitted from th funn el, or in an o:ppo ite di-
1 · ion l 'm an of nus, an<ltrf' ping ah uttbe ea ho tomb meansoftbepre1H'n, il ~ 
auu • • 'om form ( u ·ha. th OclOJJOdida aud epia) are e ·sc11t_ia1ly littoral auirna] . • 
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frequenting shallow seas, living in the vicinity.of the land, and spec_ially affec~ing 
rocky bottoms. Others (such as Tremoctopus, Sepiola, Argonanta, Spirnla, A,-chiteit-
this, Onychoteuthis, etc.) are pelagic animals, living in the open oc~an, often ~ar 
from land and swimming at or near the surface. Though more vaned as regard 
their spe;ific and generic types in the warmer seas of the glob~, ?u~tlefi.she a:e 
found in almost all seas, and are sometimes extremely numerous rnd1v1dua1ly evcu 
in the colder oceans. It seems also certain that our present knowledge as to the 
pelagic forms is only very imperfect. As to their dimensions, none are extremely 
minute, and some attain truly gigantic dimensions. Not to speak of the fabulous 
accounts of colossal cuttlefishes given by many of the older writers, such as Pon-
toppidan and Olaus Magnus, we are now acquainted through the observations aml 
descriptions of scientific witnesses, such as Banks and Solander, Quoy, and Gaim-
ard, Steenstrup, Verrill, etc., with various huge cuttlefishes, inhabiting both the 
Atlantic antl Pacific oceans. Some of these, though only known by imperfect spec-
imens, certainly attain a length of 15 feet or upwards to . the uody and head, and 
from 30 to 40 feet or upwards in the long tentacles. All these giant cuttlefishes 
appear to belong to the suborder of the Decapoda. * 
These gelatine casts are not only accurate and Beautiful objects to 
be placed in the cases of any museum, b_ut they, by being kept under 
the protection of glass doors, will last for almost an indefinite length 
of time, unaltered in color or form. The range of the applicability of 
the gelatine cast is well-nigh infinite. I have seen fish, frogs, ser-
pents, lizards, and similar animals thus reproduced, and so perfectly 
that their faithful portrayal of the original subjects was truly marvelous. 
As to fruit of all kinds, it can be imitated so closely that sometimes, 
by t,he aid of the eye alone, one can not correctly decide between the 
original and the copy thus made. ~ 
For the presentation of- form, color, and general character, such 
reproductions of animals as the common Squid, shown in Plate XVI, and 
the Histioteuthis, shown in Fig. 4, leaves but little to be desired along 
such lines. No one can for a moment doubt but what a great deal is to 
be hoped for fro:p:i this department of animal preservation, arnl the en-
couragement of it is to be most highly recommended. 
Other fine successes in this direction are shown in Plate XVIII, Fig. 1, 
Plate XVIII, Fig. 2, and Plate XIX. Plate XVIII, Fig. 1, of a, specimen of 
Polynoe leucohyba (somewhat enlarged), and likewise the Gastrolepidia 
clavigera, shown in Plate XVIII, Fig. 2 (-somewhat enlarged), are from 
Schmarda, both being very instructive representatio11s of the originals. 
As is known, tbese low forms belong to the Annelida, each being genera 
in the order Polychceta of that group. 
Another beautiful reproduction of an interesting a,nnelid is shown in . 
Plate XIX. This is also from a photqgraph of the gelatine cast in the 
collections of the U.S. National Museum and represents a specimen of 
Bonellia viridis of the Mediterranean Sea.. It is greatly enlarged, and 
the model based upon the drawing given us of this form by,L~caze-
Duthiers, who bas rendered an account of this marine worm in a paper 
•• Nichol"on, H. A. Art,, "Cuttlefish." Ency 1. Brit. 9th ed. vol. vr., pp. 739, 74.0. 
392 REPORT 01<-, NA!IONAL MUSEUM, 18?2, 
entitled "Recherches sur La Bonella (Bonellia viridis)." (Ann. Scien. 
Nat., tom. x, Paris, 1858, pp. 49-110, Pls. 1-4.) 
Such annelida as Bonellia represents belong to the· order Gephyrea, 
and, according to W. C. McIntosh, ·" seem to approach the Echino-
derms through the Holothuroidea." . They are all marine types, being 
very widely distributed throughout nature, specially in muddy regions, 
some being frequently found in univalve shells. 
By such . representatious as these, and by the judicious use of ex-
planatory tables, surel!r · he museum of the future has a fine field to 
look forward to, for such an art as this is capable of classifying in cases, 
according to natural taxonomical schemes, whole groups of animals, 
that heretofore have been-studies only from the specimens and from 
plates and drawings. It also admits of similar casts, duly colored, of 
the anatomical structure of these little popularli known types, and, as 
I have already said above, of placing many of them in their cases sur-
rounded by reproductions of the objects of their several environments 
in nature. 
Passing next . to the art of taxidermy as applied to crustaceans we 
are confronted with an entirely different problem than the one of which 
we have just been speaking. And, as the writer has had no personal 
experience of the kind, it is with no little pleasure that I :find a brief 
but able article on this subject by my friend Mr. F, A. Lucas: and from 
it I here quote such parts as are in keeping with the present paper, by 
which I mean that the outstanding difficulties will be indicated while 
the technique of the art will be omitted. 
Lucas has said : 
Mounting of crabs, lobsters, and other crmitaceans is somewhat of a thankless task, 
requiring an outlay of considerable time and trouble to arrive at results at all satis-
factory. At first sight it would seem an easy matter to mount an animal whose form 
is determined beforehand, but a littl e trial develops the fact that, like bringing up 
children, it is much easier in theory than in practice. As crustaceans dry they be-
come very brittle, and the small legs and delicate feelers break only too readily. 
Worse than all, the beautiful colors with which these creatures are adorned while 
living fade rapidly, and the only way in which they can be r enewed is by a dex-
trous use of paint. Therefore the great requisites for mounting crustaceans are a 
careful touch, a good eye for colors, and some knowledge of the proper methuds of 
applying them. The preparation of crustaceans is a little peculiar, inasmuch as, in-
stead of the skin being removed from the body, the body is removed piecemenl from 
the skin. * * " 
" " " Crustaceans may be mounted either on plain pedestals or on artificial 
rock work, according to the purpose they are to serve, and in any case they should be 
k pt out of the du t a far as possible, since, owing to their fragile nature, tlley are 
v ry ilillicult to cl an. "' 
"On the Mounting f rn tnceans. Third Annual Report of the ociety of Ame~i-
can Taxid rmi. t. Ip. 74-77, 18 2-'83, As it is a fact quite as well known to every 
on inter!', t din the matter as it is unfortunat , that Th Society of American Taxi-
1 nni. t. no lourr ·r ha any xi t nee, I will h re mak a bibliographical note of 
th two form r r port of that soci ty for the benefit of those who may desiire to con-
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In time we must believe that the plastic method as described a~ove for 
invertebrates will come to be generally m-ed for crustaceans as well. 
·There is no reason that I can at present see that it should not, and every 
reason tbat it should. No specimens of the group preserved in that 
way have come ·to my attention in the collections of the National 
Museum or elsewhere, and so I have no plates of the same to offer here. 
Those prepared by the methods recommended by Mr. Lucas are so well 
done and differ so little or not at all from those animals as they are 
' recognized by us iu nature, th.at nothing would be gained by reproduc-
ing photographs of them as illustrations to the present report; there-
fore the idea was not entertained. 
This fact has also influenced in rngard to insects; moreover, in the 
case with that group our Government has already published very full 
instructions upon their mounting and preservation for museum pur-
poses, and that taxidermist who aspires to be a master of every depart-
ment of his art can do no better than consult the admirable treatises of 
Prof. C. V. Riley, and of Prof . .A. S. Packard, and othets in the same 
field. 
When we come to fislles, however, we at once enter upon the bor-
derland of the taxidermy of the great realm of the vertebrata, and for 
it there exists a not inextensive literature, and methods and instruc-
tions are found almost without end. 
Fishes seem to have constituted the bete noir of the museum collec-
tor and tbe taxidermist for ages past, and until tbe use of the gelatine 
cast came into vogue their natural preservation seemed almost hopeless. 
In alcohol many of them become shrunken, and a large percentage part 
with their na.tural colors entirely. Moreover, the usual cylindrical jars 
used to exhibit them in, on the museum shelves, so distort their forms 
to the eye of the casual observer who thus views them through the 
glass, that another serious disadvantage is added. To a large extent, 
this has recently be_en overcome by Mr. J.E. Benedict, of the National 
Museum, who, by indefatigable patience and thought, has devised very 
neat appearing glass receptacles, with plane surface sides, and a few 
ingenious devices for sustaining the contained specimens in more natu-
ral positions, thus largely doing away with the aforesaid <lisad vantage. 
sult them in the future: I am indebted to Mr: Lucas for the loan of them, and they 
are works of no little interest. They are as follows: 
First Annual Report I of the I Society I of I American Taxidermists. I - I March 
24th, 1880, to March 25th, 1881. I - I Rochester, N. Y. I Daily Democrat and Chronicle 
Book and Job Print, 3 West Main st. I 1881. 8vo., pp. 36. 3 process plates. 
Second Annual Report I of the I Society I of I American Taxidermists. I - I March 
25th, 1881, to March 24th, 1882. I - I Compiled by the secretary. I - I Rochester, N. -
Y. I Judson J. Withall, Book and Job Printer, 39 N. Union street. j 1882. 8Yo., pp. 
56, with an announcement and index. 2 plates. 
It is very much to be desired that this society should be reorganized, and that 
upon a basis of organization of some one of our 'Jest societies in the arts or sciences. 
The need for such a society is great, 
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Still, where- alcohol is the preservative used, there yet remain the loss 
of color and the distortion due to shrinkage. Many authors in the art 
of taxidermy have suggested in their works from time to time various 
plans for the skinning of :fishes, and " stuffing" them much in the same 
-w!1y that birds and mammals are done. But as a rule, failure of greater 
or less degree is generally the outcome of all such attempts. I have 
studied collections of stuffed :fishes in many parts of this country and 
elsewhere, and I yet have to meet with one in any museum or private 
collection, that comes up to what it ought to be. We turn from the 
cases of such objects with feelings of anything but a pleasurable nature. 
We hear a great deal said about the beauty of birds, and they are beau-
tiful, but I, for one, see a beauty that is quite equal to it in the Yast 
majority of fishes. Whm·e has nature a lovelier object to offer for our 
admiration than a :finely marked ndult speckled trout just as the fellow 
is pulled out of his natural element and lies in the bright rays of the 
su~, panting upon a grassy bankf And, do we ever see anything that 
very mucli resembles his incomparable charms in our miserable dried_-up 
collections of" stuffed" fisbesf Hornaday has said: 
Certain it is that in nearly every large zoological museum the stuffed fishes are 
the least attractive, and the least lifelike of all the vertebrates, In many ip.stances 
the reptiles are not far behind in unsightliness, although, as a rule, they are a little 
more lifelike than the fishes. In only one natural history museum eut of twenty-
seven have I found a collection of stuffed fishes which surpassed in number and 
quality of specimens the collection of birds and mammals, and formed the most 
attractive feature of the entire museum. That fish collection is to be seen in the 
Government museum at Madras, India, and I have reason to believe it is at present 
the finest of its kind in existence. The collection consists of a very general assort-
ment of specimens from the Indian Ocean, and particularly from the Coromandel 
coast, and besides a large number of small specimens it also contains as many large 
sharks, Rhinobatidce, and rays as the authorities have been able to obtain without 
duplicating the species. 
The specimens were all mounted while fresh from the ocean, which, of course, has 
been a great advantage to the taxidermist. I was somewhat surprised to learn that 
the taxidermist in question was an Indian native named P. Anthony Pillay, becanse 
East Indian natives of all classes are almost without exception very bad taxider-
mists. Upon being introduced to Mr. Pillay, an old Mohammedan gentleman with a 
long white beard, dressed in the style of his class, he very obligingly explained to 
me his method of mounting fish of all kinds.* 
Personally, I have but li1tle or no confidence in cultivating the art 
along on these lines, notwithstanding the measure of success attained 
to by the Indian taxidermist just mentioned . For all large zoological 
museums I believe that experimentation houJd proceed in the direc-
tion of di covering, if pos ible, ome clear, transparent, preservative 
fluid that will not change the form or color of the pecimens, and·then 
exhibiting them in ·u •h po ition. · a we would , ee them in aquaria 
and ,·u ·h tauk: ntainin · living fi he a are to be een at the exhibi-
- Hornaday, \Y. T.: A. TPw an<l Easy frthocl of Mounting Fish 1Ieclallion . Sec-
ond nn. R pt. Am r. Taxidermi. t, 1 1- 82, p. 3 . 
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tion room the grottos of the U.S. Fish Commission at Washington,. 
D. c. M~. Benedict, ~o doubt, has the1 correct idea in regard to the 
form of the receptacles that should contain them, and that is a very 
important step in advance. .Added to this, the t_axidermic artist has 
a beautiful field open to him in his method of makmg plaster casts and 
casts of gelatine, upon both of which he may exert his utmost powers 
and ability to color so as to have them resemble the natural fl. h as 
closely as possible, and I mean the natural fish immediately after he 
has been removed from the water and wiped dry. The study of the 
proper colors alone is in itself a vast subject, for they must not only 
counterpart the natural shades of the specimens, but they must be 
selected with the view to their permanency and general effect. Vari-
ous methods of gilding and silvering upon plaster-of-Paris, gelatine 
casts, and papier-mache ones require careful research and considera-
tion, as by their rise many admirable results are to be obtained . 
.As to the large cartilaginous fishes, as the rays, sharks, and their 
kin, we must believe that the processes just referred to aTe at present the 
only ones known to us by which the livfog specimens can be reproduced 
with any marked :fidelity to nature and fit for a first-class museum. 
By the old fashion "stuffing" method, _it seems quite out of the ques-
tion, even for the most skilled taxidermists among us, to succeed in 
thus preserving a shark's skin, or that tissue in the troublesome ray. 
They will not resist the effects of time. They shrink, become distorted,. 
and finally burst, and bring only failure and disrepute upon the art. 
One may as well try and stuff a soap bubble, and fortunately there is. 
no necessity for either experiment. 
In his usual vigorous style, the artist I have last quoted, reJ-llarks: 
Rays are the meanest of all subjects that ,ex the soul of the taxidermist. Shun 
them as you would the smallpox or the devil. Such abominable animated pancakes, 
with razor edges -that taper out to infinite nothingness, were never made to be, 
mounted by any process known to mortal man. To mount the skin of a vile ray,. 
and make it really perfect and lifelike, is to invite infinite shrinkage, rips, tears, 
warps, defeat, and humiliation at the hands of your envious rivals. If you must 
mount a ray, by all means get square with it at the start. Stuff his miserable olcl 
skin with tow or straw, the more the better. Ram hjm, cram him, "full to the very 
jaws," like the famous rattlesnake skin iihat taxidermist Miles Standish stuffecl 
"with powder and bullets." If you can burst him wide open from head to tail, by 
all means do so, and you may call me your slave for the rest of my life. Make him 
nice and round, like a balloon, and then no matter what he does afterward to mor-
t ify and disgrace you, and to drag your fair standard in the dust, you will always 
have the satisfaction of knowing you are square with him. 
Once when I was young and innocent, I encountered an enormous ray. He was 
not thrust upon me, for I achieved him-and my own ruin also-at one fell stroke. 
I mounted him willingly, nay, eagerly, as Phaeton mounted bis chariot, to s.how the, 
r est of the world how all rays should be done. I mounte,l his vast, expansive skin 
over a clay-covered manikin that had edges like a Damascus razor, and I made him 
flat. He was flat enough to navigate the Platte River at low water, which even a. 
thick shingle can not do. He was lifelike and likewise was a great trinmph. But 
almost the moment my back was tnrned upon him forever, he went back upon me. 
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I hacl put him up to stay put., so far as my part was concerned, so he just got mad 
.ancl literally tore himself to tatters. He became almost a total wreck, and to make 
my defeat a more genuine and unmitigated crusher, Prof. Ward sentword tome, 
.all the way from Washington, that he would sell me that large ray for $5. I never 
-forgave him for that. 
The best way to mount a ray is to make a nice plaster casp of it, paint it, and then 
bury the accursed ray in a compost heap. As a class these fishes are remarkable, and 
highly interesting, and there is a far greater variety of them than anyone who is not 
.an ichthyologist might suppose. To me there is no other group of fishes moreinter-
-esting, and, I may add, there is no other group that is, as a general thing, so poorly 
represt3nted in museum collections. They exhibit all possible intermediate forms 
between the ordinary shark and the perfectly round, :flat ray. The intermediate 
forms, Rhinobatii and Rhamphobatis, are .naturally really the most interesting.* 
Some very fine plaster-of-Paris casts of fishes of all kinds are to be 
found in the collections of the U. S. National Museum, but as has just 
been remarked, for some ·teason or other the rays are but meagerly rep-
resented. These fishes, however, cast beautifully in plaster, and their 
. ~olors are not difficult to imitate. It would be hard, for example, to 
find a more fitting specimen for museum exhibition than the plaster 
cast of the skate Rhown in Plate xx of the present paper. The plastic 
method also reproduces them with even greater fidelity, and it has the 
advantage of not being near so easily injured or broken. So perfect are 
these two methods that I will warrant that were we to take the living 
skate, the gelatine and plaster casts, make photographs of them all of 
the same scale and under the same conditions as the one seen in my 
plate, we could only with the greatest difficulty d_istinguish among 
them. 
Not only is it poRsible to reproduce life-like representations of living 
fishes by means of the plaster-of-Paris cast; but to a certain degree we 
can also, by the same means, show some of the habits of this interest-
ing group of vertebrates. A fine example of this is seen in Plate XXI of 
this report, wherein we are presented with a most excellent cast of a 
.shark ( Oarcharhinus obscurus) to whose left side has attached itself a 
Remora (Echeneis naucrates), a habit this parasitic fish is habitually 
.addicted to, as is well-known. This fine piece of work, done by Mr. 
Joseph Palmer, of the museum, has been colored very closely to imitate 
1ife, and i not only a most interesting and instructive object to have on 
-exhil)ition in any zoological museum, but leaves but little to be desired 
in the matter of conveying a correct idea of the form and general appear-
anc of the e fi he , and in a method at once practical and, with care, 
enduring. The mode of motmting uch pecimen is also seen in the 
:figure: in the plate , and it probably can not very well be improved 
upon con 'i ting a it doe of two trong metal upright tandards of 
th pr p r l ngth, and which are embedded below in the horizontal 
ba · or tand f wood. Thi. latter may be either plain pine, painted 
la ·k and h avily arniHh l or it may be of any of the dark, hard 
SHARK (Ca-rcharhinus obscurus) AND REMORA (Echeneis naucrates). 
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PLATE XXII, 
NURSE SHARK (Ginglymostoma cirratum). 
From a plaster cast; greatly reduced. (Cat. No. 16909, U . S. N, MJ 

TURBOT (Rhombus maximus), 
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woods highly polished. In any event the a~ should be to have it all of 
a pattern and kind throughout the museum for subjects of one class, ~s 
these fishes. It admits placing the label adopted by the museum m 
front and in the center below, which may be attached in various ways, 
or simply fastened to an obliquely cut block of wood, finished in the same 
style as the base, and left to rest free upon it. It is important that,the 
base should be as long, or nearly as long, as the spec~men it supports, 
for that not only lends an appearance of good bal_ance and symmetry 
to the whole, but it also is a great safeguard against the cast being 
accidentally tipped over and broken, _or broken by the specimen pro-
jecting out beyond it too far, and so not properly protecting it. 
The Remora shown in Plate xxr is at once recognized by the black 
stripes down its side and the white corners to the caudal fin. It seems 
to attach itself principally to the sharks, thus differing with its congener 
of the ocean (Remora squalipeta) so frequently found adhering to the 
sides a~d bottoms of ships at sea, well below their water line. 
Another fine cast of a shark ( Ginglymostoma oirratum) also in plaster, 
. is seen in Plate xxn, and viewed upon superior aspect. This not only 
gives an absolutely correct idea of the animal it was taken from, but 
shows very well the peculiar lateral corrugations of the skin, so charac-
teristic of this and other species. 
Of the Teleosteans I am_enabled to present in my plates quite a num-
ber of interesting and well-known forms, and if the methods of ca.sting 
in plaster-of-Paris and plastic compounds be so successful in the case 
of the cartilaginous fishes, it requires nothing to be said that it is equally 
applicable to them. 
All of the casts of the specimens here offered are from the collections 
of the National Museum, and the perfect manner in which they are 
done is well exemplified in the specimen of the turbot shown in Plate 
xxm (Rhombus maximus). Most, if not all of them, were executed by 
Mr. Joseph Palmer with the assistance 'of his son, Mr. William Palmer, 
under the supervision and direction of some ichthyologist of the muse-
um's staff, and skillfully colored by Mr . .A. Z. Shindler. .Among the 
principal points to be looked to in making such casts is (1) the selec-
tion of as perfect specimens as possible, especially in the matter of 
unmutilated parts, as fins and tail, and structures of the head; (2) 
the parts should be exhibited in a natural manner or properly spread· 
out; (3) the cast so made as to exhibit special characers; it should be 
colored true to nature in a way already indicated; and, (5) finally, 
they should be well mounted, labeled, and exhibited in a closed glass 
case. 
Later on we shall see that fish do not require in these matters quite 
as much knowledge,care,and study asdothe reptiles; still they require 
a good deal, and it should invariably be bestowed upon them. 
More or less uniformly colored, and comparatively smooth fishes, 
show up fully as well as those with many salient characters, and this 
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is well seen in such an example as the common Pompano ( Trachynotu8 
.carol-inus) of Plate xxrv, Fig. 2, which gives a most complete idea of this 
interesting species. In most of these specimens the ventral fins, it will be 
. , seen, have, before casting, been brought up so as to be in contact with 
the body of the fish. This is done with the view of giving them the 
support of the latter and thus greatly decreasing the danger of having 
them broken off either through subsequent handling of the cast or 
-otherwise. 
Plaster casts of fishes also admit, in some cases only, of having the 
proper kinds of glass eyes inserted in them after the cast is made; or 
some special structures added, as the barbels of certain species, or 
spines of great delicacy, or hair-like appendages-these structures 
being composed of some- other material than plaster, and being painted 
and made to naturally harmonize with the specimen as in life. This is 
rarely, if ever, necessary in the case of those fishes cast in gelatine or 
similar plastic compounds. This feature of the work admits or no lit-
tle skill and knowledge on the part of the caster and painter of these 
vertebrates. Nothing should in any event be omitted that will lend a 
true and iife-like appearance of the original specimen, and very encour-
aging progress is being made along such lines. . 
Another excellent plaster cast of a fish is seen in Plate xxv, taken from 
a specimen of the Mirror carp ( Gyprinus carpio )', a fish with an inter-
esting history in this country now, and which, among other characters, 
is at once recognized by having "extraordinarily large scales which run 
.along the sides of the body in three• or four rows, the rest of the body 
being bare." ., 
A fine cast is also shown in Plate xxv, fig. 2, it being the Buffalo fish 
(Itiobus urus). 
It is needless almost to invite attention here once more to the fact 
-0f how well these casts here represent the forms as they appear in life. 
The red fish or bass of the Southern States (Scimna ocellata) has also 
been cast, and a fine example of it . exists in the collections of the 
Museum. Where a fish has strong and. pronounced external charac-
ters, such as large scales, large projecting rays to the tail or fins, and 
marked characters of mouth or operculum, they are sure to constitute 
one of the most favorable varietie~ of fish to cast in plaster, and they, 
when skillfully painted, m~ke some of the most striking specimens among 
a collection of such objects. This may be appreciated by an examina-
tion of the cast of the Parrot fish ( Scarus sp. 1), shown iu Plate xxrv, or 
to nearly an equal extent in the one of the Trigger fish (Balistes capri-
ens), a pecimen of which i to be found in the Museum's collection · 
and a for the reproduction of color markings, we see a good example 
in the ca t of the well-known Mud fish (Amia calva), to which Plate 
1, ig. 2, of thi paper is devoted. 
have already alluded to the u e of the plastic method of casting 
for fi ·Ii , and o far a my personal inve tigations have been directed 
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PLATE XXIV. 
Fig. 1. PARROT-FISH (Scarus sp. ? ). 
From a plaster cast. 
Fig. 2. COMIIION POMPANO (Trachynotus carolinus). 
From a plaster cast. (Cat. No. 233.'H, U.S. N. M.) 
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they have been concerned principally with the work of that n~ture do_ne 
by the U. S. Fish Commission, much of which was accomplished with 
the view of having it exhibited at the World's Columbian Exposition. 
In this connection my thanks are due Dr.: Tarleton H. Bean for the use 
-0f a series of photographs of the results of such methods and other 
i>rocesses. '1.1hese, unfortunately, with the single exception of tLe Opah, 
were taken too small to be used here, and as the originals had been for-
warded to Chicago, it was too late to have them photographed of a 
larger size. My thanks are also due to Mr. Denton for his kindness in 
showing me his method of reproducing specimens of fish and reptiles by 
the plastic method from casts made in plaster, and for submitting to 
me for examination specimens of his work after they had been painted 
and prepared for final exhibition. It would be difficult to overestimate 
the value of this kind of work, and the field is a broad one, full of 
importance and interest to the art studen~ in taxidermy. 
Specimens of many species of fish made according to such processes 
bear very close resemblance to the living types, so much so that pho-
tographs of the two are scarcely to be_distinguished. This may best 
be appreciated by au examination of the specimen in the U. S. Fish 
Commission, or the reduced photograph which that institution bas of 
the plastic cast of the Opah, from a specimen taken upon our own 
-0oasts. Its peculiar form and high coloring rendered it a specially fine 
subject for the skill of the person who reproduced it. Ichthyologist~ 
have always expressed great interest in this member of the finny king-
dom, and if the digression be not considered too great, I will quote 
here what Mr. Goode has said of it in The Fishery Industries of the 
United States (p. 335). According to this distingliished authority, the 
Opah family, or the Lcimprididm, '' is represented in .the Atlantic by a 
single species, Lampris guttatus, a pelagic fish, which appears to be 
more abundant in the deep waters of northern seas than elsewhere. It 
has been observed at n\any points upon the Norwegian coast, about 
Iceland. and Madeira, as well as in the Mediterranean, but is of unusual 
occurrence everywhere, except perhaps about Madeira. On the coast 
of England it_is one of the great rarities, and is much sought for by col-
lectors on account of .its beauty. It is said to be one of the most bril-
liantly colored fishes known-' red and green, with tints of purple and 
gold dotted over with silvery round spots. Iris of the eye is scarlet, 
aud fins of lively red.' .,A .. specimen was obtainea years ago near Sable 
Island, Nova Scotia, and the species will doubtless be found still nearer 
our shores. It is said that no young specimens nave yet been seen. 
The species attains the length of 4 feet and more, and is said to be very 
excellent eating." 
Everything that has been said above in regard to the various methods 
employed in times past, as well as at present, for the preservation of 
fishes for exhibition in zoological museums and elsewhere applies with 
equal truth to reptiles. The day has apparently fully arrived when 
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the advanced student .of taxidermy will ilo more think of employing 
the old time-honored methods of stuffing a frog or a snake or a tortoi e 
than he would of mummifying a bird-a practice that was formerly 
recommended, it is said, to avoid the apparent difficulty of removing the 
skin. Of all the effigies, I think, in the forms of bad taxidermy that 
have figured in such nightmares I have suffered from, or in my waking 
dreams, the various stuffed snakes I have seen certainly take the palm. 
They have been enough to frighten clean out of existence one laboring 
under an attack of rnania a potu, as well as the reptiles one claims to 
see upon such an occasion. It is almost impossible to remove the skin 
from any kind of an ordinary snake without disastrously disturbing it 
delicate scales and their beautiful arrangement. And, as for the " stuf-
fing" of frogs, why that may be left to those lovers of the" grotesque 
in taxidermy," for surely such feats have no place in a scientific mu-
seum, and it has always been a wonder to me how they ever could 
claim even a smile from a thorough naturalist, let alone words of praise. 
My meaning in these premises will be made perfectly clear by turning 
to Plate xxrx, Fig. 2, which is from an excellent photograph of a specimen 
of Gould's monitor (Monitor gouldi) now in the collections of the U.S. 
National Museum.* This favored' representative of the taxidermy ofa 
past decade, formed a part of the South ·Australian exhibit sent to the 
,Centennial Exhibition, at Philadelphia, in 1876, and subsequently, pre-
sented to the Institution, where it now. is. To the enlightened taxider-
mist my saying it is a stuffed lizard would be all sufficient, but I fain 
would invite attention to the absolutely impossible attitude it has been 
compelled to assume. It is nailed to the base with coarse pins~ whose 
heads show on the 'top of every individ~al foot. The hind feet are 
rammed to a burs_ting point- the forefeet are empty. To s~ve length 
of stand the tail has b~en forced round to the side, and -the toes are 
alternately pointing to the four quarters of the globe. We do not pass 
favorably upon that kind of work any more, and the only interest it 
has for me is the stage it represenps in the growth and development of 
the art of taxidermy, though it is a comfort to know that the day for 
such ridiculous productions is rapidly pas~ing into history. 
By whatever method done, the casting of most reptiles has one 
great advantage over the casting of most fishes-an advantage to the 
extent of exercising a greater skill and knowledge on the part of the 
operator, for it mu t be easy for one to realize that to make a pla ter 
mold of a flounder and a plaster mold of a frog are two very dif-
fi rent matter . The first, beyond a preading of tail and fins, require 
but little arrangement, wherea in the ca e of the second I have met 
with many a per on who could not for the life of hlm place a dead 
frog in a natural attitude, to ay nothing of making one read and 
taiuin °· a pla ter mold of it. Lizard are ometim s still wor e. It 
i n w, th n, that we t a point where good photograph , good 
6. 
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Fig. 1. MIRROR CARP (Cyprinus carpio). 
From a plaster cast; greatly reduced. (Cat. No. 25257, U.S. N. M.) 
Fig. 2. BUFFALO-FISH (Ictiobus urus). 
From a plaster cast; greatly reduced. (Cat. No. 23558, U. S. N. M.) 
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THE Mun-FISH (Amia calva). 
Plaster cast. (Cat. No. 20776, U. s. N. M.) 
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models and good illustrations in the vertebrate series really first 
come into play. It is only the exception among fishes that such 
necessary adjuncts elsewhere will be found useful. One would hardly 
think of looking for a model to make a cast of a "Needle Gar," for 
instance; he might in the case of such a form as ~he Goosefish (Lophius 
piscatorius); whereas in the case of an attackrng Cobra, or some of 
tl:r'e winged or frilled lizards models would soon be in _demand, or at 
least very much more so. Snakes form no exception to these remarks, 
for the attitudes assumed by them in nature are not only various 
iri the extreme, but in some cases downright peculiar. And, in good 
groups of rnptiles peculiar characters and habits should be exhibited 
by showing them or exhibiting them by a duplication of the species 
composing the group. The blowing viper (Heterodon) should not only 
be preserved and shown with expanded and :flattened fore parts, but at 
a state of rest likewise. Take another example in the little lizard 
.Anolis, the American chameleon; we would by no means gain a full 
idea of its form and appearance from one specimen, colored bright pea-
green, and the flaming red ornament at the throat retracted; but we 
should have a group of at least four or five of them, sho~ing all such 
remarkable -characters; as well as the various tints it may -assume when 
it exerts it chameleonic powers. With many Uzards and with many 
snakes this is not always necessary, and with them one good, faithfully 
colored cast .will be quite sufficient . 
. Of course, the very large reptiles, as large Iguanas, Alligators, and 
even such large snakes as Anacondas and Pythons, admit of being skill-
fully mounted by the manufacture of bodies made of tow-that is, a 
manakin, with internal wire supports and a final clay covering; but, as 
I have said, it would appear that the time has come when all small rep-
tiles will no longer be so prese_rved, and the tendency to cast them is on 
the increase. An ingenious method of preserving small reptiles ,in al-
cohol is resorted to by Mr. Samuel Garman at the Museum of Com-
parative Zoology at Harvard College, but I have never had the personal 
opportunity of investigating it, though the fact that so able an herpi-
tologist recommends it as is Mr. Garman is enough to say that it pos-
sesses its merits for museum purposes. He claims that by its . means 
he "can give the specimens life-like attitudes, or arrange them in 
groups, as if playing, courting, or :fighting; and the liquid heightens 
their beauty, a,s the water does that of the pebble at the seashore 
, . ' 
w bile ravages of insects are entirely out of the question." 
The larger Chelonia, as the llawksbill, the Green tur~le, the Leather-
back, and'the Loggerhead, can also be mounted by the processes usually 
recommended by the best taxider_mists and successfully, and Mr. Lucas 
has pointed out an admirable way for mounting the smaller turtles,* 
*Lucas, F. A.: On the mounting of turtles. Third Ann. Rep. Soc. Amer. Taxider-
mists, 1882-'83, pp. 84-90, 2 figs. 
H. Mis. 114, pt. 2--26 
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but even this does not convince me but what ~uch mounts will finally 
, be S1Jperseded by the plastic methods and subsequent artistic painting. 
I speak especially for the large scientific institutions where afull ii!erfo 
of alcoholics can be maintained in alcohol, and the exhibition series are 
intended simply to faithfully present the external characters and ap-
pearanoos of the specimens. 
The National Muse um possesses at least one very elegantly preserved 
crocodile. Mounted much in the manner pointed out above, it has been 
placed in an attitude of rest, with very simple surroundings, but made 
the more interesting from the fact that the taxidermist has placed upon 
its back one or two specimens of that small Black-headed Plover 
( Oharadrius rnelanocephalus ), which in nature may often be seen perched 
there, attracted as it is by the insects which occur in numbers upon 
that part of the huge reptile. 
Here we not only get a fine and naturally preserved specimen of an 
important and widely known animal, but we likewise have represented 
in the most striking manner one of the most engaging chapters in it 
history. 
In alluding to groups of reptiles, Hornaday, after all his long experi-
ence, has said that- ' 
. I know of .but one good group of reptiles, aud that is a group of turtles which 
was prepared by Mr. F. A. Lucas, and displayed at the exhibition of the S. A. T. in 
New York in 1883, where it received a medal, and afterwards was presented by hi~ 
to the Natioi;tal Museum. This altogether unique and pretty group teaches one very 
important lesson, viz, that even the most commonplace animals are interesting when 
they a'i-e well mounted and grouped wjth a setting which represents their natural 
hauntl.,. Some of the specimens in this group are represented above water, and some 
beneath it, while one enterprising individual is caught jn the act of diving, with 
half of his body under water and the other half out. The situation represent,s the 
successful accomplishment of a very neat mechanical feat and is of itself an Hlustra-
tion of the possibilities in such matters." 
But progress of the most .substantial nature, thanks to Mr. Goode, 
is now being made along such lines in his collections of the CT. S. National 
Museum, and I believe that in a very few years hence the exhibition 
series of this institution will stand among the very finest in the world. 
The consummate skill of the Palmers, Mr. Lucas, and a large trained 
staff of many others of the first ability in designing, painting, and cat-
ing, is sure to make it so. Dr. Stejneger has been kind enough to place 
at my di po ition a number of the casts of his department (Reptile ), 
for which and other courtesies my thanks are h.ere tendered him. 
With regard to the attit~de assumed by snake , we may say that 
th y ar exc e<l.ingly numerous and many of them very interesting to 
behold. To ecure figure. of the e for the u e of modelers and caster 
we have a ho t of fine illu tration throughout th literature of reptile . 
u I m more and more inclin d to believe that a work devoted to a 
arfully pr par d . rie of pho graph of , nake taken directly in 
ff Taxicl rmy, pp. 249, 2:-0. 
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PLATE XXVII. 
CoMMO:S GARTER SNAKE tEutcenia sirtalis). 
From a photograph of a living specimen by the author. 

RATTLESNAKE (Crotalus adamanteus). 




















SCIENTIFIC TAXIDERMY FOR MUSEUM;S. 403 
their-natural haunts is in reality what, is now most m demand. At 
zoological gardens, at least here at Washington, they are usuall! kept 
in wire cages, often huddled together, and rarely assume the ammated 
attitudes most natural to them, and so, even if photographs could be 
obtained of them there, they would hardly meet the end in view. That 
they are easily obtaiuetl' in nature I have recently demoustrated in one 
instance for illustration in the present connection, though I am confident 
withjust a little more practice in that way the results can be made all 
that is to be desired. About a month ago op_ my premi~es I secured a 
good-sized Garter snake, uninjured in the least degree, and at once 
placed him in a large glass jar. Iminedi11tely I cut out, on the bank 
of a stream on my place, a suitable piece of ground, with plants grow-
ing on it, for my •' base." This I placed out of doors on a large box 
about the height of my camera, and for a background behind it I 
placed a large sheet of common white blotting paper. My snake was 
then removed from his jar aud placed on the base. By tapping him 
on the head he at once threw himself in the position I secured him in 
in the photograph, of which Plate xxvn is a good copy. 
Now, this operation·altogether took less than an hour, and a fairly 
good figure was the result. But it may be accomplished very easily in 
another way; for all we have to do is to "go afield" armed with our 
camera and a necessary number of plates, and a thin board covered 
with white blotting paper for our background, to be used for cutting 
off superfluous foliage, etc. On meeting with a snake, or indeed any 
, small animal, he may in 50 per cent of the cases be obtained by the 
methods above indicated. Recently I have even succeeded in get-
ting them on the ground by placing the camera right down in front , 
of them, putting up my background, then assuming a prone position 
myself, focused and got my figure. 
Such a photograph of the Helodermas was obtained by me in New 
Mexico. The specimens represented in it were. my own; t,hey were 
hea1thy and vigorous, and had been disporting themselves in the sun, 
when, becoming tired, they sought the shade of some plants, _and as 
they assumed positions of rest I there photographed them. 
All the figures of snakes given in the present report are from plaster~ 
-0f-Paris casts in the collections of the National Museum: They were 
all made, I believe, by Mr. Joseph Palmer, and most naturally colored. 
They are wonderfully fine things, and a credit to .any museum in exist-
ence. But what.is still more to the point .they faithfully represent the 
-Originals, and that is what we want. Not only are these snakes in· 
plaster, but so are the tasteful bases of rock, etc., upon which they have 
been placed. Take, for example, the rattlesnake shown in cast 950. 
~it~ tail elevated, and the reptile thrown into natural coils, partly 
w1thm the recess of the spreading roots of a large tree, we have-an 
accomplishment in plaster the equal of which for that particular snake 
I do not believe to be extant. · 
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Quite as good {s the young A.ncistrodon in the collection, for here, too, 
the snake is partly within a recess and fully the anterior fourth of the 
animal free. 
Errors can sometimes occur, however, even in apparently such a sim-
ple procedure as properly coiling up a snake for a plaster cast, and as 
fine a work of art as it is in other respects, I am inclined to think that. 
in nature a snake never so abruptly bends the neck as close to the head 
as has been done for the one in Plate xxx. A dead snake may be placed 
in a great many postures which in nature it never assumes, and these 
dead attitudes must be guarded against; and it is just h~re where the 
results of good photographs of snakes in nature come in most advan-
tageously. 
In the coloring of snakes and other reptiles we should rely solely 
upon specimens that are alive, and taken as subjects if possible just 
after the " shed." It is almost needless to add that a cast should only 
be painted from the snake from which the cast was made, and not 
another specimen of the same species. Frogs, for some reason or other, 
are not always well drawn and colored, and, as I have before re-
marked, some of the most abominable stuffed specimens and casts of 
them are in existence. Those in some of our museums bear no closer 
;esemblance to the original animal than a camel does to a chestnut 
burr. They are simply h0rrid. · This is often the case, too, in many 
departments of decorative art . . Even our Indians, who occasionally 
make pretty g·ood hits, crude as they: are, at pictorial decoration with 
some of the animals they happen to be most familiar with, miss it 
when they try the frog. Attempts made by the Japanese in such mat-
ters are often very much better than the results turned out by the 
brushes and implements of our own artists and designers. There is one 
very life-like plaster-of-Paris cast, colored, of this Batrachian in the 
• collections of the National Museum, and it is reproduced in Plate xxxr 
of the present paper: It shows the animal in one of its most comrpon 
poses, and may well serve as a model for anyone who desires to copy 
it for any purpose whatsoever. 
Some grand results in the matter of the casting of turtles, both large 
and small ones, have been accomplishf'd fa the workshops of the 
Museum. These are either in plaster-of-Paris like all the specimens 
here figured, or in some few cases the natural shell of the animal has 
been retained, and the expoi,:;ed external parts, as head, legs, aud tail, 
ca t in the u ual plastic material used, and subsequently fitted ·to the 
former. When cast in plaster-of-Paris, they of course have to be painted, 
a in the case of all animals so reproduced. When photographed, 
the e tints do not how, and consequently my figures, with the par-
tial exception of the box tortoise ( OitJtudo ), exhibit only the_ form of 
th pe im n. 
ial attention i invited to the beautiful cast of -Aspidonectes 
xxn, which i not more than one-sixth the linear length of the 
ANCISTRODON PISCIVORUS. 



















~eport of National Museum, 1892,-Shufeldt, PLATE XXIX(a). 
MONITOR GOULD!. 
Stuffed specimen; old style, faulty mounting. (Cat. No. 8896, U.S. N. M.) 
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original. So far as external form is concerned it simply_ stands as 
good as the original, as offering to the naturalists of all ages an abso-
1utely correct idea of this interesting chelonian. Lizards are more 
:lifficult to cast than are turtles; as in many of their details of e~ternal 
s tructure they are more delicately formea, and, upon the whole, I do 
not think an equal success has been attained at the Museum in the 
plaster casting of saurians as has in the case of the chelonians. 
Nevertheless the plaster casts of some of the larger lizards leave us 
nothing to be desired in that art. A truly magnificent thing is seen in 
the plaster cast of Tupinambis (Plate xxxv). It would seem to be per-
fect in every particular, and by all odds is the finest result of the kind 
that I have ever had the pleasure of examining. 
Just here this is all I pave to say in regard to the preservation of 
reptiles tor museum exhibition, but the sul)ject, in a general way, will 
be reverted to again before. closing _this paper. 
We next pass to a consideration of the preservation of birds. Upon 
entering this department, after passing fish and reptiles i_n review, we 
-seem almost to come into entirely new fields. Zoologically birds are not 
one bit more important than either fishes or reptiles, but from a popular 
standpoint they have probably received, as every biologist knows, fully 
fifty times the attention. Ornithological literature, taken by and large, 
is a hundred fold more voluminous than that of the two other groups just 
mentioned put together. Thousands of birds have been preserved by 
one method or another (not including alcoholics), to one fish. When one 
alludes to the art of taxidermy in the presence of the laity the idea that 
first comes up is, that the taxidermy of birds only is intended; mammals 
are far less frequently thought of by such people; and fish and reptiles 
rarely or never. Plates, figures, drawings, and illustrations of this 
group are far more numerous; and, notwithstanding my sincere efforts 
to equalize the illustrations for the various departments in this paper, 
somehow or other the plates of birds constitute nearly one-half of 
them. Many taxidermists devote themselves to birds alone, and it is 
only those in this country who are really :finished adepts in the art that 
can skillfully handle the preservation of any kind of an animal what-
ever, birds included. , 
Taking all this into consideration, one would naturally think that that 
department of taxidermy had made far greater progress than any other; 
but I hasten to say this is by· no means the case. If we take the col-
lections of such an .institution as the National Museum for example, we 
find upon examination that there is quite as much bad taxidermy among 
birds as there is among mammals, and when it is bad it is very bad. 
On the other hand, from the host of "terrifies" that still linger in the 
cases of the ornithological department there h·as been growing ou:t of 
it of recent years a most satisfactory and most encouraging progress. 
Both individual specimens as well as groups of birds are now being 
produced which bear every evidence of the highest accomplishments 
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attained to by taxidermists anywhere in the world. There a-re two great 
reasons for this: First, taxidermy itself has only recently been raised 
from the plane of mere cheap jobbery to the place it long ago should 
have @ccupied-that is, to a school of living art; and, second, the selec-
tion fro~ that school for employment in the Museum of at least a rep-
resentation. 
Everything I have thus far said in the foregoing pages in the matter 
of models, of grouping, and, indeed, ofreproducing nature in the Museum 
with respect to fishes and reptiles, applies with equal force to birds. 
With regard to the photography of bird~ in their native haunts and 
elsewhere, for the purpose of securing models as guides to natural atti-
tudes of this class of vertebr~tes for the taxidermic artist, it would seem 
to be far more important here than with either reptiles or fish. This is 
so from the fact that in the case with the last two the specimens are 
now most frequently cast, while, as we well know, with birds it is differ-
ent; they being skinned, the artist must have a model to go by for the 
restoration of form. 
Where models are not followed, especially in those cases where the 
taxidermist may never have seen the bird either alive or even a good 
figure of it, the most pitiable results follow. This is well seen in Pl. 
xxxvr, showing two king penguins-birds of the same species. The 
taller of the- two was mounted by one of the old school-men taxider-
mists years ago, and it is so bad that I consider it quite beyond the 
pale of criticism. The second and more upright bird, recently done at 
the Museum, although in some particulars not everything it should be, 
is such an advance upon the first, that comparison becomes quite unnec-
essary. Bad mounting of the kind just referred to is still more disas-
trous when it has been done in the case of a bird of great rarity, and 
consequently ·of almost priceless value. This was unfortunately the 
case in regard to the specimen of the Great Auk (Plautus impennis) 
owned by the National Museum. A figure of this as first mounted by 
some ancient bungler is shown on Pl. xxxvn, Fig. 1. No living auk in 
good health ever stood in that position; but thanks to what art can 
sometimes accomplish in these days, this outraged bird was not des-
tined for all eternity to stand as a drum-major at dress parade. 
It was determined to have it remounted; an operation, owing to the 
age of the specimen and a lack of knowledge as to what condition the 
kin might be in, that required a full measure of judgment relative to 
what taxidermy could hope for in such premises. The work of remod-
eling was accomplished by Mr. Wood,of the ational Museum, .and the 
re ult i hown in Plate xxxvn, Fig. 2, and this now probably extin ct 
fowl, one of he trea ure of the department, presents a far mor:e respect-
a l app arance and i rtainly po ed in a far more natural attitude 
th uo-h judgin fr m Audubon plate of it, I belie e it still to be not a. 
o ur thi auk wa wont to a ume. Still, it wa mo t as uredly the 
Report of National Museum, 1892.-Shufeldt. PLATE XXXII. 
SOFT-SHELLED T URTLE (Asp-idonP.ctes ferox, ad.). 
From a plaster cast; greatly reduced. (Cat. No. 8899, U. S. N. M.) 

Box TORTOISE (Cistudo clausa). 
























GOPHER (Gopherus agassizi). 
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TUPINAMBIS TEGUIXIN. 
From a plaster cast; reduced. (Cat. No. 20790, U.S. N. M.) 

Report of National Museum, 1892.-Shufeldt. PLATE XXXVI. 
OLD AND IMPROVED METHODS OF MOUNTING A PENGUIN. 
From specimens in the National Museum. (Oat. Nos. 124684 and 15686, U.S. N. M.) 

THE GREA'l' Amr (Plautus impennis). 
Fig. 1. As first preserved. 
(Cat. No. 57338, U . S. N. M. ) 
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very best that could have be~n done under the circumstances; for when 
birds' necks are stretched out of all proportion; and .then · allowed to 
remain ' that way for years, it is by no means an easy matter to even 
partially restore them again to their normal lengths. Even among the 
more common birds there still linger numerous e~amples of old-style 
bird stuffin-g in the cases of the National Museum. ome of these abso-
lutely violate every correct principle of taxidermy, and it is devoutly 
to be hoped that the time is not far distant when they can be presented 
to some fourth-rate museum or college "in the provinces." Surely 
both this Museum and the people have outgrown such scarecrows. I 
allude to such looking affairs as we have represented in Plate xxxvnr 
of this report, a specimen of Larus occidentalis. Now, gulls make espe-· 
cially beautiful subjects when they are well mounted; for in nature they 
a-re graceful in the extreme, and their plumages, S? simple and so harmo~ 
niously blended, are very attractive. Plate xxxrx, a mounted specimen 
of Oreagrus furcatus in the national collection, is in rri.y opiniop. an ab-
solutely lifelike reproduction of the bird as it appeared when it was 
alive. It is nature and simplicity-itself, and, with its neat stand, leaves 
nothing to be desired 'in the way of mounting a single individual in an 
attitude of rest.* 
There is no class of vertebrates tha.t admit of grouping for museum 
exhibition that can exceed birds. Most of the species are small, which 
is au advantage, inasmp.ch it allows us to increase the amount of nat-
ural surroundings; then a great many birds have very peculiar habits 
and construct a great variety of nests, aud these may often be repro-
duced with the greatest possible interest. t 
One of the most lifelike groups of birds known to me is the pair of 
Black Ducks (Arias obscura) and young, which form a part of the 
ornithological mounted collection of the American Muset~m of Natural 
History of New ~ork City. Through the kindness of Dr. J. A. Allen, 
*This gull was the work of Mr. Nelson R. "Wood, one of the taxidermists employed 
iu the National Museum, who also prepared all the mounted domestic fowls and 
pigeons here shown with the exception of the white-faced black Spanish cock (Plate 
LXIX, Fig. 2); the Parrot (Plate XLIV, Figs. 1, 2); the Baltimore oriole (Plate LXXIII); 
the turkey (Plate XLVIII,); and the great horned owl (Piate LXXII). Mr. Wood 
has cheerfully tendered his assistance to me in several ways during my examination 
of specimens, for which he fully deserves my thanks, as he does for the loan -of his 
living specimen of Gambel's partridge and Black Sumatra cock, both of which by 
photography have been secured for plates for this paper. 
tAccQruing to Mr. Goode _: '' The mounting of animals in pfoturesque and· lifelike 
groups in tbe midst of accessories taken from their natural haunts appears to have 
been first a,t1tempted by Prof. Paolo Savi in the early part of the present century. 
In the museum of the U~iversity of Pisa nearly one hundred of these are still pre-
served. One of these, a group of starlings upon the head of a dead_sheep, is as-fine 
as anytbin~ since produced a,nywhere; and a pair of boar hounds attacking a boar 
is, for action/the best piece of mammal mounting I have ever seen. The collection 
is a wonderful one, and is still perfectly preserved.'' 
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of that institution, I am enabled to present that group here as one of 
my illustrations. It ·is shown in :Plate XL,* 
• 
The subjects shown in Platexun, Parrot; Plate LXI, California Partridge; Plate 
LXII, Massena Partridge; Plate LXIII, Quail; Plate ux, Fig. 2, Quail; Plate u:rv, 
English Pheasant; Plate LXV, Moor Cock; Plate LXVII, Ruffled Grouse; Plate LXVII, 
Fig. 1, Dusky Grouse; Plate Lxvn, Fig. 2, Richardson's Grouse, and the well-mounted 
turkey head in Plate 4xrx, are all examples of Mr. Densiow's style of mounting. 
My thanks are due him for the loan of the drawing from which the figure of the 
Great Horned Owl, shown in Plate LXXII, was made. Itis from his well-filled "note-
book" of drawings and photographs of all kinds of animals from life and good 
illustrations-just such a book as every taxidermist should compile. Mr. Denslow 
was at one time employed by the National Museum and is in my opinion a taxider-
mist of the highest order of merit. 
Great simplicity may characterize groups of birds, or they may be 
gotten up with every refinement of detail. A beautiful piece of work 
representing the former style is to be found in the collection, where 
two flamingoes and their nests are represented; while of the latter 
kind, it would be difficult to find a group anywhere that would present so 
inany interesting features, and such ~onderful harmony in detail, as is 
seen in the group of jacanas, which, together with the :flamingoes, were 
sent on to the World's Columbian Exposition. The piece of pond work in 
this latter, including the flowers and their ·leaves, and the handling of the 
bottom, are simply exquisite. Such work is an adornment to any 
museum, and a whole chapter in zoological science to any visitor who 
may chance to give it any study whatever. The artist, I regret to say, 
is not known to me, but there is no question that he knew a, jacana.t I 
have seen the birds alive in nature, and the way he has rendered the 
peculiar habit the males have of vertically erecting their wings, in a 
manner similar to our Solitary sandpiper, is capi~al. This delicate case, 
as I have just said, was sent on to the World's Fair at Chicago, and it 
is to be hoped that no misfortune will befall it either in going there 
or having it returned here. · 
Perhaps some of the finest groups in the world are at South Kensing-
ton of the British Mu eum, and at the commence.ment of this paper I 
quite extensively quoted from Dr. Sharpe's article upon the nature of 
lnany of them. That distinguished ornithologist, who is in charge of 
the department of ornithology there, has kindly sent me, as I have 
before aid, two beautiful photographs of their method of mounting 
pedmens of th diurnal Raptores. Those photographs, unfortunately, 
I lrnd to hav very much r duced, but still they show very well the 
Thi. !!roup was designed and prepared by Mr. Jenness Richardson, at the Arneri-
c~n rlti nm of Natural Hi tory, in 1890; the stuuies being made from life at Gar-
chun' I land, 1 -ew York, in May, 1889. The accessories were made by Mrs. E. S. 
~ gridg , lllHier the np rvi ion of Mr. Richardson, and are actual facsimiles from 
llatnr . 
f he "T np wa mount cl hy IIrnry Marshall, for many years the principal bird 
t i l rmi tin th Tational 1u cum. -EDITOR. 
R ING-BILLED GULL (Larus occidentalis, juv.). 

























SWALLOW-TAILED GuLL (Creagrus furcatus). 
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BLACK DUCKS AND YOUNG (Anas obscura). 
From a figure published in " The Auk," of a group in the collection of the American Museum of Natural History, New York. 
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,grandeur of the scale upon which such work is executed. Their ~opies 
.a.re faithfully rendered in Plates XLI and XLII, and to study them simply 
JUeans to excite our fullest admiration for such bold and .truthful ren-
-dering. In Plate XLI one of the birds is exhibited in full flight, and yet 
the rocky wall behind him seems to be in contact with his tail, and, in-
asmuch as there is no perch for him to have pitched off of in full flight, 
the question might naturally arise, going at the rate he apparently is, 
whence did he comet The defect so apparent is probably due to the 
picture itself, which does not represent the actual and necessary space 
that exists between the sailing bird and the rocky cliff behiud him. 
Such illustrations bring up to my mind the great question of the 
amount of activity permissible in birds mounted for museum exhibi-
tion. My opinion in these premises can be briefly put. The great bulk 
of individual specimens of small birds exhibited in the cases of a large 
scientific zoological museum should be mounted up on the T o_f the 
perch in one of the most common attitudes of the species; a slight dip-
ping forwards, or ~light inclination of the head in some direction, being 
alone permissible. But this would give rise to great monotony, and to 
break that we would advise a certain amount of activity in single spec-
imens. This should be accorded to those birds which normally are very 
active in nature. With respect to groups of birds we may to a greater 
extent indulge in -arranging birds in different attitudes. At the best 
this is what we would naturally look for anyway, for in groups of bird& 
the individuals composing 1t are more frequen-tly mount0d in the act 
of performing s,omething, either feeding their young or flying, or nest-
building, or some other avocation. Even violent action, as fighting 
each other, or capturing their prey, may be introduced in a limited 
number of groups. 
The scolding parrot, showninPlatexuu, which, by the way, is a mas-
terly piece of work, is an excellent example of activity shown in a single 
specimen, and this one subject would give relief to a dozen quiet par-
rots in the same case; or, for example, the other species~ equally as well-
rendered, shown in two views in Plate XLIV, Figs.1 and 2. For ordinary 
small birds the style shown for the female oriole in Plate LXXIII is some-
times desirable, especially when a bin~is selected having such active hab-
its as the oriole h.as, and where the artist can succeed in reproducing one 
of its more usual postures as well as has been done in the case of this 
specimen. Otherwise it most certainly should not be attempted. But 
the acme of all activity and of all grouping is reached wheu sucli. artis-
tic pieces of work, so faithfully executed, so full of interest and all that 
is natural, are set forth as the piece shown in Plate XL v. Mr. Adams 
' who both collected and mounted this most attractive thing, would. cer-
tainly have "capped the climax" had he been able to have brought 
home the very section of the ti~ee in which that identical Hornbill built 
her nest. This part is artificial, having been built up of fine papier-
mache; but it is only fairly well clone. It represents the male of one of the 
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species of Horn bills feeding the female, whom he has imprisoned during 
the period of incubation in a hollow tree. I never pass it that I do not 
think of what Wallace has said of the habit in his Malay ArJhipelago 
(p. 147): 
- I had sent ~y hunters to shoot and while I was at breakfast they returned, bring-
ing me a fine large male of the Buceros b1cornis, which one of them assured me he 
had shot while feeding the female, which was shut up in a hole in a tree. I had 
often read of this curious habit, and immediately returned to the place, accompa-
nied by several of the natives. After crossing a stream and a bog, we found a large 
tree leaning over some water, and on its lower side, at a height of about 20 feet, 
appeared a small hole, and what looked like a quantity of mud, which I was assured 
had been use<l in stopping up the larg!'l hole. After H, while we heard the harsh cry 
of a bird inside, and could see the white extremity of its beak put out. I offorrd a 
rupee to anyone who would go up and get out the bird, wi-th the egg or young one, 
but they all declared it was too . difficult and they were afraid to try. I therefore 
very reluctantly came away. In about an hour afterward, much to my surprise, a 
tremendous loud, hoarse screaming was heard, and the bird was brought me, to-
gether with a young one which had been found in the hole. This was a most curi-
ous object, as large as a pigeon, but without a pa ticle of plmnage on any part of it. 
It was exceedingly plump ap.d soft, and with a semitransparent skin, so that it 
looked more like a bag of jelly with head and feet stuck on than like a real bird. 
The extraordinary habit of the male in plastering up the female with her egg and 
feeding her during the whole time of incubation and till the young one is fledged, is 
common to several of the large horn bills, and is one of those strange facts in natural 
history which are "stranger than :fiction." 
A very favorable commencement has been made at the National 
Museum of illustrating our own native birds by similar methods, and 
it would not be easy to overestimate the value and interest that 
attach to so important a step. We have already in one handsome 
single case a pair of shrikes with their nest and young in a thorn-apple 
bush, while upon several of the spines of the la,tter are suspended• vari-
ous inse_cts and a small mammal, showing the habit of those interesting 
birds in nature of thus impaling such creatures. Others are in the 
course of making, and still others in contemplation. A pair of Wood 
Ducks with their real nest, taken from some lofty tree, is a good sub-
ject for some enterprising artist, and many others suggest themselves 
to us. There were m_agni:fi.cent groups of our birds sent on to the 
Columbian Exposition at Chicago, and when these are returned, as 
they will be, it will form a :fine basis for such a collection to be added 
to in the future. I fear I must leave a great deal unsaid here that I 
would like to say, but it is to be devoutly hoped that the wide interest 
our people are taking in such matters, and the national desire of build-
ing up a National foseum at our fair capital, will induce our Govern-
men to open the public purse to the extent of bestowing tlle room 
r qnir d for the proper exhibition of this serie , even to the giving of a 
lar · and nitabl builuing, now o much needed through the rapid 
inr.r a an l accumulation of uch trea ure . 
hi will be t h mor n c · ary ina much as within a few years pa t, 
hr ugh he i e for ight of fr. Goode, another very important de-
METHOD OF MOUNTING Dlt'RNAL RAPTORES EMPLOYED IN THE BRITISH MUSEUM. 
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Reproduced from a photograph lent by Dr. R. Bowdler Sharpe, keeper of the Department of 
Ornithology, British Museum . 
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A SCOLDING PARROT. 
From photograph of a specimen in the U.S. National Museum. (Cat. No. 126612, U.S. N. M.) 

Fig. 1. Rear view. 
PARROT ON THE DEFENSIVE. 
(Cat. No. 124987, U. S. N. M.) 
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MALE HORNBILL FEEDING IMPRISONED FEMALE. 
(Cat. No. 116621, U.S. N. M. Collected and mounted by Mr. C. F. Adams.) 
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a,rtment is growing up at the Government museums, and this in the 
Xeld we now have under consideration, and it ~s the exhibition of_ the. 
finest possible specimens of all our domesticated fowls, espemally 
pigeons, chickens, and the like. So far as the art has_ applied itself to 
the preservation and representation of these lately, 1t has been most 
atisfactory, and many masterpieces of this kind now a~oru the eries. 
The style in which the fowls are being done is well exemplified in 
PlatesXLVIandXLVII. Mr. C. A. Sharp, of Lockport, N. Y., imported 
the birds there shown from England. They are both l)rize-winners, and 
both splendid samples of Indian game fowl, cock and hen. At their-
death they were presented by Mr. Sharp to the National Museum. 
"Lady Whitfield," the hen, is an hundred-dollar bird, while her consort 
brought $350. From an artistic point of view, in so far as taxidermy 
is concerned, they are markedly superior pieces of workm"anship and 
in every particular-pose, topographical anatomy, coloring, spirit, and 
all To appreciate their beauty, we have but to compare them with 
some of the taxidermy that was done during the old regime of the 
Museum's history. I mean such types of it as I am enabled to show in 
Plate xux, Fig. 2-a White-faced black Spanish cock-a relic I ex-
humed from the vaults of the specimens now being discarded. ·what a. 
beauty ( 1)-saddle-backed, tail thrown up like a toucan's, wires show-
ing everywhere, most all of his body in front of his legs, stepping off 
with both feet flat on the ground, and such a weird, grotesque, con-
sequential, lop-sided aspect anyway-this fright with no form of a fowl 
known to me is only fit to grace the front window of a fourth-class cheap 
bird "stuffer's" shop. A few more such "spooks" as this still linger on 
exhibition, as if by courtesy to the past, but they wili shortly have to 
make way before the work now coming in. 
Sometimes these game cocks are "undubbed," that is their wattles 
and comb are not trimmed off. In preserving these parts in a bird like 
this they are cast from the original and restored in a plastic material, 
that will keep indefinitely without change of form or color. After the 
bird is mounted, these are properly attached in their places on the. 
head, and the suture lines colored over. The effect is absolutely per-
fect, and to show how perfect it is I have introduced two additionat 
figures, nearly life size, of the head of a game cock (Plate XL vri1, Figs. 
1, 2). They will bear the minutest inspection from every critical point.· 
known to taxidermists. In Fig. 2 the eye is unfortunately marred by 
the -light refraction, but we can not avoid that in photography. Thor-
oughly lifelike again is the pretty specimen shown in Plate L, a Silver-
spangled Hamburg hen. ;rhe artist who mounted this specimen is. 
a close student at all times of the various attituc!es assumed not only 
by fowls and pigeons of all kinds, but of the feathered creation at 
large, and in this instance has happi1y hit the appearance of a hen 
feeding as she walks a1ong or regarding some small object on the 
~round that has attracted her attention. · 
412 REPORT OF NATIONAL MUSEUM, 1892. 
Another worthy subject is ·seen in Plate xux, Fig. 1, a proud old 
l>)ack Sumatra cock, that comes from a line of fowls unsurpassed b, 
.any in beauty or from. · Mr .. Wood, of the Museum, owns oneormo;e 
,of the grandsons of the rooster here portrayed, and through the skill 
· and patience of Mr. T. vV. Smillie, in charge of the photographic galler~-
,of the National Muse-µm, I am enabled to present figures from photo-
graphs ?f this cock, taken from the li_ve bird. 
They are valuable as models, going to show the disposition of plum-
age, the contour of general form, its attitudes, and general appear-
ance. These fowls are black all over, with strong blue and green 
reflections in every changing light. Special attention is invited to the 
.elegant manner in which the superb tail is horizontally carried and the 
proud carriage of the bird in Plate LXI. · 0 ye artists of the pen and 
block who diligently illustrate for our thousand and one a,gricultural 
periodicals all over this country, and sometimes do not quite hit in your 
-efforts the galline form divine, pray look upon these portraits before 
getting down to your easels again, and profit thereby! 
Other remarkably fine pieces of work of this kind are seen in Plate 
LII, LIV, and L v. They are all equally good and deserving of the highest 
compliment that I can give them, and that is they are absolutely true 
to nature. My only regret is that they are not colored as well, for they 
would then be still more lifelike and their real beauties greatly enhanced. 
This factor is not so much missed in the good old light Brahma hen in 
Plate L v, for she is largely black and white. She was presented to the 
National Museum by Mr. Charles Griffin, of Shelter Island-with the 
.cock that goes with her they constitute a pair of fowls of great beauty. 
(Plate LIV and LY.) 
Many of the domestic pigeons have also been treated at the Museum 
quite as artistically as have the fowls. No opportunities have been lost 
to catch these in their every mood, and reproduce them in pres~rved 
specimens of the individuals themselves. One of the prettiest suQjects 
sent on to the Chicago fair by the National Museum was a large pigeon-
.cot covered with many varieties of our tame pigeons, both the common 
and the rarer kinus. It was gotten up by Mr. Lucas in a manner that 
.admitted of no improvement, bearing as it did a true likeness to an 
,original. Two of the pigeons that were upon it are shown jn Plate L VI 
and LVII. When one thinks of the stiff and uncouth things that so 
many taxidermists give u and calJ them pigeons, it is positively grate-
ful to turn to the e here shown, and observe the eminently natural atti-
tudes in which the e gentle creatures have been thrown. One of the 
J)rettie t piece of taxidermy that I have ever had the pleasure of study-
ing i the dozing dovecot pigeon, depicted in Plate L VI. We hope that 
tlli collection, now o well advanced, will ·ontinue to grow both nu-
m rically and in the vari ty ot the spe ·i, ·. Were it po sible to obtain 
•· m of the, t p in Ar. Darwin' numerou experiments with pigeon 
and all h< th d mon rated thereby and the corre pondinO' form and 
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lNDllN GAME HEN, "LADY ,VHITFIELD." 
(Cat. No. 106057, U.S. N. M.) 
PLATE XLVI. 

Report of National Museum, 1892 .- Shufe ldt. 
INDIAN GAME CocK (dubbed). 
(Cat. No. 106070, u. s. N. M.) 
PLATE XLVII. 

Fig. 1. Front view. 
HEAD OF INDIAN GAME CocK (UNDUBBED) NEARLY LIFE SIZE. 
(Cat. No. 106080, U.S. N. l\L) 

























Fig. 1. BLACK SUMATRA COCK. 
(Cat. No. 106048, U . S. N. M.) 
Fig. 2. WHITE-FACED BLACK SPANISH COOK. 



























SILVER-SP.ANGLED HAMBURG REN, 




















BLACK SuMATRA CoGK. (Erect posture.) 
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BLACK SUMATRA CocK. (Attitude of rest on one foot.) 
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Sses could be obtained the plan wtmld not be a bad on t o d vot t cro ' . 
few cases to illustrate so important a subJect. · . 
When we come to study the collection of mounted pe ·1men of h 
Ga,11inre in the ornithological cases of t~e Smith o~i~n In t itu tion in 
the large hall where all the mounted buds are e h1b1t d, :" :find h 
-ame condition of affairs presented to us, as has be n d crib d £ r h 
other avian groups. Inferiority of work, as a rule, chara, t. rize 11 1 
older specimens while real merit marks the most of tho' that h, v 
appeared withi;1 comparatively recent times. Thi app ar t o ha v 
been the case, in so far as the latter kind are concerned, durin o- a, 1) ri d 
extending over perhaps a twelve month prior to the op nin >' of h 
World's Columbian Exposition. Some :fine work began to mak it 
appearance ju~t then, due apparently to that cause, which wa havin Cl' 
a similar stimulating influence in all quarters, no art or indu try b ing 
exempt from it. The advances in methods and results wa b ing 
ilently watched by me with a keen interest and appreciation, not to 
ay a feeling of pride and exultation at the genuine gain that wa being 
1!1ade in such matters. 
My attention, among other things, was especially drawn towards the 
group t o which allusion has just been made, particularly the American 
partridges and grouse and their allies. Some of the species of par-
tridges that were being mounted and placed in the cases struck me as be-
ing more life-like than was common, and I mentally compared them with 
my recollections of the living species in nature, as well as all the :figures I 
knew of them. As the present paper began to take on form. I deter-
mined, if possible, to introduce copies of a few photographs of living 
partridges, and, as has been mentioned on a previous page, the opportu-
nity was duly presented. Mr. Smillie was good enough in my presence 
to make several exposures upon a living specimen of Gambel's partridge, 
and some of those results are well worthy of publication. They are 
presented in Plate LIX, Fig. 1, and Plate LX. In the first :figu-re the 
bird had elevated all his feathers just prior to preening himself. This • 
in a way should be compared with the quail shown in Fig. 2, recollect-
ing, however, that the living bird is not on the ground and that the 
rn.ounted one is done with the act of preening and is just about to shake 
herself. 
In Plate LX the bird was taken as it sat quietly upon a perch, and 
slightly elevated the feathers at the neck and forepart of the body. It 
, hows that one of the feathers of its plume was broken and hung down 
below the others and is not a shadow, as might by some be supposed. 
Thi figure is a :fine model for those whe may desire to mount a par-
tridge in this attitude. Although of a differeut genus, it is interesting 
to compare this with the partridge shown in Plate LXIII, which is one 
of the best mounted specimens of a Ooiinus with which I am acquainted. 
It will be noticed that the slight :flatness that naturally exists over the 
pectoral region is apparent in both the living bird and in the specimen 
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.shown in Plate LXIII. This featare should also be compared with wha 
we see in Plate LX. 
Some excellent judges of the taxidermy of birds have spoken very 
highly of tlle California partridge shown in Plate LXI, and tliough ap 
paren,tly in all essential respects faultless _in workmanship, design, and 
-execution, it is to me not as pleasing a result as the Oyrtonyx seen in 
Plate LXII. Birds of the latter species I have seen in New Mexico, and 
in nature they exactly have the form here shown. The model used in thL 
,case, however, was from the :figure in Gould's monograph on the Odon-
tophorinm, while in the case of the California partridge it was from life. 
Of the larger game birds the Museum has quite a number of a char-
acter not to be excelled by any institution in the world, and probably 
not fully equaled by any other in this country. Theyniust exciteeven 
the admiration of those who care ever so little for either ornithology or 
for the feats of pure art in taxidermy. But such people, fortunately, 
I am not now dealing with and care less for. But tell me, where is the 
naturalist, or the sportsman, or the taxidermist, or the cultured any-
where who can not see the extreme beauty and excellence in such 
,specimens as I have been permitted to present in such a piece as the 
Pheasant portrayed in Plate LXIV, or the moor cock shown in the next 
. plate following, or Plate LXV. It is too bad we can not show the color 
in such a specimen as this, for it is surely a gorgeous fowl. There i 
.another specimen of the moor cock in the collection and the taxider-
mist has attempted to mount it in an attitude of strutting on a log, or 
.a large bough, I do not remember which now, for I only remember the 
unpleasant sensation left upon me after having seen the bird itself. It 
has the appearance as though it was about to have a spasm. It i an 
excellent example of-very bad taxidermy. 
Wolf's superb drawings form almost an inexhaustible supply of grace-
ful and accurate postures and positions of all kinds of vertebrates, and 
it was from that work that the artist secured his model for the Ruffed 
grouse reproduced in Plate LXVI. In placing this, however, before the 
-camera I gave it a front view rather than a lateral one, this being, a 
fa well known, one of the severest tests to which you can submit the 
arti t's work, especially in a piece of this kind. How well it stands it 
others must be left to judge; for my own part and in my humble 
-Opinion it represent to a line, to a feather, a startled grouse a he 
regard from the bough of a tree the object that has alarmed him. The 
balan e with upper wing lightly lowered, with tail flatly outspread 
mi, d ruffs, and eager look, the position of the feet-indeed the entire 
p i ·e i admirable throughout. 
In rd r to how how w 11 ome of the other pecies of our grouse have 
b n pr , rv d I ·ho the two ·hown in Plate LXVII, Figs. 1, 2, either of 
bicb < r a od a they can be made. It would have been an ea y 
111c tt r b r ha e el · d a d zen or more mounted specimen of 
fr m he oll ction that would have ho, n how bad these bird 
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LIGHT BRAHMA COCK. 
(Cat. No. 106043, U.S. N. M,) 
PLATE LIV. 
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LIGHT BRAHMA HlCN. 
(Cat. No. 106044, U. S. N. M.J 
PLATE LV . 
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can be mounted when they fall into the hands of the unskilled. It is 
better however I think to forget and forgive all that has been done ' ' in the past, provided we continually strive to copy nature as closely as 
possible in the future. To this end I reprodu_ced as man~ good models 
as possible, and have given only a few showmg how taxidermy ought 
not to be done. Examples of the" how-not-to-do-it" kind have been in-
troduced here and there only as warnings. 
Our wild turkey seems always to have given trouble to the old-time 
taxidermists, and some perfect frights are made to do duty for that noble 
fowl in the collection. Some of these are so badly prepared that they 
are downright hideous, while in some respects they fail to give any idea 
of the bird or its appearance in nature. The taxidermy of the turkey, 
moreover, presents difficulties that are to be encountered only in a lim-
ited number of birds in any avifauna. Chief among these problems is 
the proper preservation of the practically featherless head. This is not 
only without feathers,. as we kn~w, but in life is highly colored, corru-
gated, and wattled below. Whoever it was that prepared the turkeys 
in former times that now disgrace the cases of the ornithological depart-
ment I do not pretend to know, any more than I know the reason why 
such miserable fifth-class pieces of work are retained there, unless it 
be something after the order of Chinese ancestry worship, and an op-
posing of the methods of the moderns. 
To condemn the _bad and to recommend every result that reproduces 
nature is my object here, and this thought was uppermost in my mind 
when the comparison made in Plate LXIX was undertaken. As one looks 
at this plate the left-hand head shows bow wretchedly bad meleagrine 
taxidermy may be done sometimes. The wattle-like comb bas bad_no 
pains whatever taken with it, and appears more like a curved, semi-
erect, filamentous born than anything else; the skin of the head has 
been stretched down an inch lower than it belongs, rendered possible 
by the "stuffer" eliminating all the corrugations that naturally occur 
iJ?- it; then the feathers that belong on the back of the neck are twisted 
round to the front. After it was dry he further insulted the poor bird 
by blotching his neck all over with red, white, and blue paint-patriotic, 
but a villainous practice notwithstanding. 
Compare this with the second head in the same plate. In· the first 
place it is perfect in form, and all the pa,rts are naturally disposed. 
This bird's head is restored in wax-that, is the skin of it is, together 
with the comb and antero-inferior wattles. In this the proper colors 
have been so adroitly incorporated that the effect produced is life-like 
in the highest degree. Even the little hair-like feathers have been by 
a process of the art normally scattered in their places over the head. 
The remainder of the bird is prepared quite in keeping with this truly 
beautifully preserved specimen. An old gobbler of this sp~cies is shown 
in Plate LXVIII. He is mounted in the act of strutting, and the models 
for it liaYe been furnished principally by the act as it is performed by 
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the domesticated bird. I consider this to be one of the finest pieces of 
modern taxidermy, so far as birds are concerned, in the museum. The 
arrangement of tbe exceedingly profuse plumage is perfect; the mark-
edly oblique tilting of the spread tail, a feature that it is difficult to 
appreciate in the plate, is most truthfully rendered. This bird's head 
was prepared after the usual methods, but I understand it is contem-
plated to model it in wax, like the one just described above. When 
this is done I believe the National Museum will possess the finest 
specimen of a mounted wild turkey in existence. 
Owls have not only given a great many artists infinite trouble to 
correctly portray, but they have likewise been placed upon the black 
list of a perfect host of taxidermists. Literature illumed by plates of 
birds goes to show that many an ornithologist who could draw and 
paint nearly every other kind of bird failed when owls were essayed. 
So, too, there are taxidermists who can mount most all birds correctly, 
who fail to a large extent when they take any o{the Striges in hand. 
Wilson, the American ornitµologist, used to complain bitterly of his in-
ability to figure any of these birds exactly to his liking, and even the 
master, Audubon, shows a little weakness sometimes in such directions. 
Now, in my first attempts at the photography of birds, owls were the 
subjects, and one might think, inasmuch as they quietly roost aud 
doze nearly all day, that is, the strictly nocturnal species, they would 
be easy subjects, but this is by no means always the case. .A. number 
of years ago, in New Mexico, I frequently tried specimens of Aiken's 
Screech owl ( Megascops asio ailceni), ·bu~ the results obtained _were never 
entirely satisfactory to me. I have kept many kinds of .American 
owls alive in my lifetime, and these screech owls have a habit, com-
mon to some other species during their dozing hours during the day, 
of drawing themselves up in an erect attitude, with all the feathers 
compressed against the body, and with the plumicorns erected to' their 
fullest extent. But when we come to try and photograph one in such 
a desirable attitude, we must, to get him anythiu g like life size, get 
the camera within a very few inches of his owlship, and this almost 
invariably alarms him, and be will flatten out hfa plumicorns, puff him-
elf up, and then, after a second's idiotic stare, fly to , ome other part of 
the room. Photographing them at a longer distance makes the :figure 
of him too small. 
I wa once a whole day here at Takoma endeavoring to secure a pho-
to O'ra ph of one of our Comm on Screech ow ls ( Meg as cops asio) in my room-
and then failed. He would jump up on top of my camera, ~mit a loud, 
rolliu 0 • wbi,•tling note of di approval of the procedure, da h off and 
finall n~arly brain him ·elf by bumping in o the mirror of my wardrobe. 
'd h pnotize him, , tand bim on the perch, and di app ar for half an 
hour and n my return h would be ·tanding up as traight a a rocket 
in ju. h po ition I wanted him but all my effort to neak up to the 
ca I" aud r move the cap and make the neces ary expo ure failed 
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Fig. 1. PIGEON. BLACK OUTSIDE TUMBLER, cf . 
(Cat. No. 106100, U. S. N. 1'1.) 
Fig. 2. DOVE-COTE PIGEON. (Act of preening.) 
PLATE LVIII. 
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utterly, for he would reenact th · · 
Finally I tied a piece of strong pack thr ad 1. 
of doors, took him in the broilin er 0-Iare o 
blotting-paper backgroun1 and a pr tt n. 
After numerous attempts I secured th 
Plate LXX. When obtained he wa , tarin 
was making a disturbance not far away a 
in, I gave him an expoimre of at 1 a t t 
be never mov~d. His right foot exhibi 
twisted position is evident in hi pi •tt: 
Richard Lay, of Takoma, D. C., for the 1 
for his trouble in capturing it for rn I d R 
ful acknowledgments. It is my intention 
tography of owls until I succeed in getting a 
possible poses, with. the hope that when duly I 
useful to both artist and taxidermist. On a for 
attention to the picture of the owl shown in Pl 
made from a photograp}l of a drawing that was a urat f 
the original photograph of the bird, and i a goo e ul 
prove useful both to the artist and to the taxiderm . T · 
of the feathers in Bubo is common practice with them, 
a moderate degree, has been well rendered in the excep e 
mount of' one of the bubonine owls which I offer in Plate LX I. It 
shows the bird in what might be called the first stage of ob ervant 
defiance, or when something, evidently not of a pleasing nature, has 
attracted his attention and he is "getting on a ready" to repel it. The 
original has but to be seen to be admired, for it is remarkably well 
done. 
There is not much encouragement to the taxidermist if the ever pres-
ent fact is before him that the work with which he has taken so much 
pains, and given so much of his labor, is at last to be but poorly exhib-
ited; that is, his birds' are to be huddled together in small and unsuit-
able c_ases, and those in an illy-lighted hall. Unfortunately this is just 
what exists in the ornithological department now in the old Smithson-
ian Institution building, where cert~inly 50 per cent of the room space 
, is particularly not of .the proper kind wherein to exhibit birds. This 
subject, though not altogether foreign to the present report, is in reality 
one that should be far more extensively dealt with than I will be ena-
bled to do in this connection. 
Of all the departments of the art of taxidermy none can exceed, and 
I doubt any can quite equal, the talent required to properly _preserve 
mammals. This is due to the fact that in a vast majority of them the 
hair is sufficiently short to exhibit the anatomical contours of the body, 
head, and limbs, while in some the hair is practically entirely absent, 
and this very much increases the dif:q.culty. The proper handling of 
the mouth and associated structures, of certain special organs, and of 
H. Mis. 114, pt. 2--27 
.. 
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the feet and ears, etc., all conduces to this. .And so, of a consequence 
it especially devolves upon the taxidermist of the class of the vertebrata 
to provide himself with accurate drawi~gs and with photograph of 
mammals, also with casts and figures of the skinned bodies and part 
of bodies of his subjects. This is just what the sculptor is obliged to 
do in his art, and I remember very well, years ago, when I enjoyed the 
rare opportunity of watching Mr. John Rodgers at work in his studio. 
I have known him to carefully measure as many as thirty well-formed 
horses and take the average of those measurements so as to get at the 
data to model a handsome animal for a statuette of Washington. Not 
content with this, he had also in his room a complete series of plaster 
casts of the superficial muscles and other structures demonstrating 
equine morphology. 
Further, all the principles I have referred to in the taxidermy of 
birds apply, almost without exception, to the class now to be consid-
ered. Groups are of especial interest where mammals are the subjects, 
and the National Museum has some of the grandest of them now on 
exhibition as a part of her mammalian series known to any institution 
. of the present time. Take, for example, the group of .American opos-
sums in the collectiou. This was mounted by Mr. Hornaday, who has 
described i~ in the following words in his work on taxidermy. He says: 
The case which incloses the entire group is· 4 feet loug, 3 feet wide, and 3 feet 
high. The• frame of the case is as light as possible, and all four sides and the top 
are of glass. On the side of a sloping bank stan<l.s the base of a small gum tree, 
wit,h the roots on the lower side exposed by the crumbling away of the bark. Of 
,course the trunk rises to the top of the case, where it is cut squarely off. At the 
bottom of the sloping bank between two of the roots is an opening, which is recog-
nized at once as the doorway to the opossum's home. The burrow winds upward 
between the roots of the tree, and finally turns off to the left into the bank, where, 
after running through a passageway of 2 or 3 feet in length, the nest itself is found. 
It is in a pocket-like excavation, and a circular section is cut out of the front of the 
bank so as to make an opening through which the nest can be seen.* 
'rhe nest is liued with dead leaves, in which lies an opo sum curled up and sound 
asleep. At the back of the case a sectioual view of the bank is represented, and by 
means of an opening cut here and there the course of the burrow is plainly seen. 
In the foreground is an old mother opo sum with several young ones riding on her 
back, clinging to her gray coat, while the head of another protrudes from her 
pouch. This represents the manner in which the opossum carries her young after 
th y ha,ve reached a certain age. From a small branch hal\g'S another opossum, su -
p n<le<l by its prehen ·ile -tail, prawling in midair. This specimen is a female, and 
shows the size and location of-the wonderful marsupial pouch. t Another individual 
* Thi · r takt, to b the ouly real defect in this otherwi e masterly piece of taxi-
denni art. TLat cnt, ubcircnlar a it is, is constantly being mi taken for the real 
ntrance macl · hy the animal to it burrow, and what i. the true opening between 
th• ro t of th tr e oft•n o\·nlook d. The fal e cut should have been made on the 
encl of th bank, where th id glas cov r it nppo eel se •tion, and we could have 
n iuto he burr w throurrh it. Thi can easily be rem cli d. 
t 1hi incliviclua.l do not app •ar in the group as it i now exhibited_. but forms a 
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PLATE LIX. 
Fig. 1. GAMBEL'S PARTRIDGE (0. ganibeli , o ). 
Act of preening and elevating of plumage. (From photograph of living bird.) 
Fig. 2. QuAIL (Colinus, '? ). 
Elevation of feathers prior to shaking herself. (Cat. No. 112923, U.S. N. M.) 

Report of National Museum, 1892.-Shufeldt. 
GAMBEL's PARTRIDGE (Callipepla ganibeli, o). 
(From photograph of living bird.) 
PLATE LX. 

,eport of National Museum, 1892.-Shufeldt, PLATE LXI. 
CALLFORNIA PARTRIDGE (Callipepla californica, 0 ). 
Reduced. (Cat. No. 107407, U. S. N. M.) 

" 
MASSENA PARTRIDGE (Cytonyx montezumre, cf'). 
























QUAIL ( Golinus sp., cJ'). 
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ENGLISH PHEASANT. 
On elevated station, surveying objects below. (Cat. No. 116855, U.S. N. M.) 

Report of National Museum, 1892.-Shufeldt. PLATE LXV. 
MOOR CocK (T. tetrix, o). 
Reduced. (Cat. No. 126574, U. S. N. M.) 

jleport of National Museum , 1892.-Shufeldt. PLATE LXVI. 
RUFFED GROUSE (Bonasa umbelliis). 
On bough. Reduced. (Cat. No. 87097, U. S. N.M.) 

fle po rt of National Museum, 1892:- Shufeldt. PLATE LXVII. 
Fig. 1. DUSKY GROUSE (Dendragapiis obscurus). 
Reduced. (Cat. No. 112682, U. S. N. M.) 
Fig. 2. RICHARDSON'S GROUSE (Dendragapus canadensis richardsoni). 
Reduced. (Cat. No. 126345, U. S. N. M.) 
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WILD TURKEY (Meleagris gallopavo). 




HEADS OF WILD TURKEYS (Meleagris gcillopavo). 
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i.s climbing up the trunk of the tree. A fourth specimen, which has been disturbed 
b~ another, is pausing to protest with widely opened mouth, while in the act of 
e:reeping into the mouth of the burrow. 
Plea e notice the number of facts that are taught by this simple little group. It 
-snow that the opossum is a marsupial, and the female carries her young in a pouch 
i..n her own body; that when the young reach a certain age they ride upon the 
Eother's back, clinging to her fur; that the animal is arboreal in habit and has a 
1)fehensile tail, by which it is capable of suspending itself; tha,t it burrows in banks 
in dry situations, and sleeps curled up like a ball in a bed of dry leaves. It also 
hows the full size of the adult, the young of the previous year, and t,he recent 
brood. But for an unfortunate accident, which has yet to be repaired, it would 
also show the number born at one birth. Of course in this group the grass and moss 
are properly represented, and there are artificial leaves on the tree branches which 
enter the group (pp. 240,241). 
Very truly Mr. Hornaday further remarks in the succeeding para-
graph: 
Groups of this class can easily be made to show the ordinary nesti~g and breeding 
habits of the animals represented. Now it happens that animals of some SJ)ecies 
make a variety of nests, according to circumstances or caprice. In 1889 we prepared 
.a group in three sections, each of which shows one of the habits of the gray squirrel 
in nesting. Each is c·omposed of an actual nest, and in the identical tree in which 
it was built by Bunny himself. One represents a nest in a hollow beech tree, in 
which a pair of gray squirrels bred for years. Another is what might be called a 
summer nest, made of cedar bark, in the top of a cedar tree. The third section 
represents an outside nest of green oak leaves, placed on a branch of an oak tree. 
These three groups are exhibited in one case, but w)J.ile each is separated from the 
-others by a plate of heavy tinted glass, it is made apparent that they all illustrate 
the habits of the same animal. The specimens composing the three groups were all 
-collected within a radius of 10 miles of the city of Washington. Besides teaching, 
what the nesting habits of the gray squirrel are, it also impresses upon the observer 
the very important fact that the habits of different individuals of a given species 
.are capable of wide variation.* They show how dangerous it is for a student or 
.scientific investigator to generalize too freely from one or two facts, and that it is 
da,ngerous for anyone to say what an animal will not do (p. 242). 
Another scientifically mounted marsupial in the collection is seen m 
the single specimen of the great Rock Kangaroo (Macropus robustus) 
{Plate LXXIV). This piece of work was done by Mr. J enuess Richardson, 
then holding the position of taxidermist of the American Museum of Nat-
ural H~storyof New York City, N. Y., where he produced some avian and 
mammalian groups quite worthy of nis distinguished ins.tructor, the 
.artist from whom I have just been quoting. This large and thoroughly 
life-like specimen, place din au attitude so natural to it, and with every 
s ~ructural detail so perfectly preserved, is decidedly the· best kangaroo · 
in the museum, and being so good, it has the effect of still further 
depreciating the specimens of bad taxidermy of animals of the same 
"An~ what is quite as important, the species, as it occupies a very limited geo-
graphical area. Had the place where these squirrels were collected been in an 
unknown locality, and recently explored, one naturalist might have come away 
with specimens and one set of notes on bre~ding habits, and another, and a third, 
~ome.away _with different accounts, none of the three of which would have agreed 
:m this particular. 
420 - REPORT OF NATIONAL MUSEUM, 1892. 
family kept in its proximity in the mammal ball. Some of the e are 0 
bad that they have been ordered into the workshops for remodeling. 
Such a one is shown in Plate Lxxv, and it is a very good example of 
h<]W kangaroos ought not to be mounted. 
About as near perfect as mammalian groups can be made is another 
one in the collection seen in the armadilloes (Plate LXXVI). Thi ha 
three animals preserved in it, all in different positions, while the ur-
roundings, as plants, cacti, etc., are originals that have been collected in 
the section where these interesting animals are found. So far as its taxi-
dermy is concerned, it may be said that the form of the armadillo i 
more or less fixed, yet it presents problems to the taxidermist wnich 
are quite as difficult to deal with as is the :fitting the skin of a hairy 
mammal to its manakin. If I remember (for the group has at the 
present writing gone on to the World's Fair at Chicago l, some of the 
accessories in it, as the cacti, are ·casts, but their reproduction is o 
perfect, spines and all, that it is simply impossible to distinguish them 
from the plants as they occur in nature. Spe~ldng of cacti ::tnd this 
group of armadilloes reminds me of a conversation that I bad with 
Mr. William Palmer, who is now doing such admirable work in the 
taxidermy of mammalian groups at the Museum, in regard to the 
reproducing in some group a specimen of the giant cactus of our 
extreme southwestern territorial districts. It may be introduced with 
great effect in some one of a variety of ways, either in the mammal or 
the ornithological department, and it is to be hoped that that wm be 
done some time in the near future. _ Mr. H. W. Henshaw once remarked 
to me that he found a species of our pigmy owls breeding in hole in 
the giant cactus, and a group embodying this idea would certainly be 
one of great value and interest. 
A group of ma,mmals requiring an entirely different kind of handling 
from any we have thus far noticed is seen in the Cetaceau . Papier-
mache is here the material to reproduce its variou · pecies in the most 
satisfactory manner, and a very fine example of this is seen in the cast of 
Prodelphin1.ts plagiodon (Cope), shown in Plate Lxxvra. Here much 
depends upon the kill of the colorist, and the smooth surface of the 
material u ed offer. a beautiful ground to him whereupon to reprodu ce 
the exact natural tint. of the an'imal a it i seen in nature. Mr. hin-
dl r, of the Mus um L an adept at much of tbi , and examples of his 
kill are be t hown in ome of the fl bes which were noticed upon a 
pr ding page of thi report. Incidentally it may be aid that to the 
zo"lo i ' thi , peci f Dolphin i. a ·very int 'resting one, and it char-
a t ri ti and relation hip have been set forth by Mr. F. W. True in 
Bull in o. 36 of the U. . National Mu eum publication , entitled 
·o atural History of the Cetacean,, a Review of 
' (p. 66). By all odd the papier-macbe ca t 
· t hi h to reproduc th · tac no . for 
in it attention to one of the larger 
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SCREECH OwL (Megascops asio ). 
Reduced. (From a photograph of a living specimen by the author.) 

Report of National Museum, 1892.-Shufeldt . PLATE LXXI. 
GREAT HORNED OWL (Bubo virginianus). 
Greatly reduced. (Cat. Ko. 119367, U. S. N. 1\1.) 

Report ~f National Muse um, 1892 .-Shufel::!t. PLATE LXXII. 
GREAT HORNED OwL (Bubo virginianus). 
Reduced. (Reproduction of a drawing from a photograph of a living specimen.) 






BALTIMORE ORIOLE (Icterus galbula, ~ ). 
Somewhat reduced. (Cat. No. 103212, U. S. N. M.) 
PLATE LXXIII. 
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group_s of mamfi?als on exhibition at the Museum, and I will select that 
Illa,gnifi.cent piece of taxidermic work seen in the moose group. A 
nuIIlber of these. massive cervidine animals have actually been mounted 
with the most perfect surroundings of their natural habitat in one g-reat 
intere ting collection, all under a single glass case. They are, probably 
without exception, altogether the finest series of mQunted moose in this 
or any other country. 
The act of the young buck riding .down a sapling has been questioned 
by some, but I believe that the practice of the animal to accomplish that 
feat in order to reach the delicat~ foliage of the tree can be well sub-
stantiated. 
Hornaday has said of this piece in his Taxidermy (pp. 246, 24 7) : 
The setting represents a section of the moose woods of upper Canada, in which 
the larger animals are browsing· on the tender twigs of the white birch. The 
animals have come together at the edge of a bog, which is growing fnll of a 
gigantic species of grayish moss peculiar to that locality. The time represented is 
the middle of autumn. The few leaves that remain on t,he maple saplings have 
been painted with October?s most gorgeous tints of crimson and yellow, mixed 
witn green, and the leaves of the white birch have turned. pale yellow. The ground 
is plentifully 8trewn with leaves of bright tints, through which the green moss of 
moist banks shows in patches here and there. 
Of the animals, the three largest-and huge beasts they are, truly-are feeding 
upon the birch twigs. A yearling calf is licking the head of a tiny brown-coated 
younger brother, while a two-year-old bull is in the act of" riding down" a stout 
birch sapling in order to get at the branches of its top, which would otherwise be 
beyond his reach. 
Three of these fine specimens were_ collected by Col. Cecil Olay, of 
Washington, and by him presented to the Museum for this group, 
together with the trees, moss, and other accessories, which he collected 
with infinite labor and care in the moose woods. He also furnished us 
with field notes and critical advice throughout, which had much to do 
in making the group what it is-a monument to Col. Clay's skill and 
prowess as a sportsman, and to his deep interest in Aloes malchis. It 
is to be sincerely hoped that other sportsmen will follow the colonel's 
admirable example, and aid the museums in which they are most inter-
ested to secure some attractive groups. There can be no doubt what-
ever as to the perfectness in which these animals are mounted and pre-
served, and they are apparently in their external forms very true to . 
nature. While we have the taxidermy of the Cervidre under consid-
eration, however, it would appear to be as well to refer to one great 
common defect that we have frequently observed made by taxidermists 
in them, and t11at is the lack of care that is sometimes evident in the 
l)r()!)er handling of_ the lacrymal depression in these animals, or in 
other words, the pit which occurs in so many of them just anterior to 
the di tal canthus of the eye. I have seen plenty of deer heads which, 
from an artistic standpoint were otherwise very creditable pieces of 
work, but in which this fossa had been almost or quite obliterated. It 
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is to the strict attention to such anatomical details that very often the 
success and reputation of a taxidermist depends, and he can do no 
better than to see w~ll to it that no such :flaws creep into bis perform-
ances. 
This group of moose is about the only notable thing of the kind that 
the National Museum has for the Cervidre at present, but this doe 
not mean to imply that a general poverty exists in so far as that fam-
ily is concerned. There are a goodly number of individual pieces of 
deer, some of which, however, are deplorable-looking objects, aucl 
:fitting relics of those days when taxidermy had not reached to what it 
can do so well in these time_s. .Among the better specimens we observe 
a fine piece in that representative of the antelope group known as 
Thomson's Gazelle ( Gazella thomsonii), Plate LXXVIII. It has been 
entered as No. 18964 of the collection of the Museum, and bas been 
recently described by Mr. True in his ".An .Annotated Catalogue of 
the .Animals Collected by Dr. W. L . .Abbott in the Kilima-Njaro 
Region, East .Africa.'' (Proc. U.S. Nat. Mus. v, xv, p. 473., Pl. LXXVII, 
1892). The faults in the mounting of this specimen are of so trivial a 
nature that it is not worth my while to enumerate them here, and were 
all the deer and their kin. preserved as well as this specimen is, it would 
be far more of a pleasure to the sensitiye naturalist to gaze upon them, 
who is now pardonably often shocked upon viewing some of his favor-
. ites in the museum cases. · 
But to return to the groups, we have now to notice perhaps one of 
the very finest accomplishments that the art of taxidermy has produced 
in this country. I refer to the case containing the several specimens 
of our now nearly extinct bison or American buffalo. This triumph 
in the preservatton of mammals of ponderous proportions is almost 
entirely due to the consummate Rkill and perseverance of Hornaday, 
who has popula.rly described it in many places. This latter fact, taken 
in connection with the fine Platl3 (Lxxrx) I have been permitted to give 
of it, renders it obviously unnecessary for me to dwell upon tbe general 
appearance of this life-like herd of bovines. They are all true to the 
life, preserved. by all the most efficient methods of modern taxidermy, 
and, what is not generally known by people who are, or have been, priv-
ileged to see tbi ca e, that the very od upon which these animals now 
tand wa brought for the purpose all the way from Montana, being 
. ·hipped direct from the buffalo ran()'e of that territory to Washington. 
TLi applie al o to the sag -bru h which is made to appear to be actu-
ally growing therein; and tb e brnom- edge, and the cacti. The skull ~ 
and oth r bon of th buffalo lying about w re ·gathered in the arne 
place; ind ed c a whol , it i.· a. trip of a fontana prairie of an ol<l 
rang f th e animal·, pi ·k d up pi emeal and now again unfoldt•'d 
iu 11 ·a a th 1u um ju· a it o curred in nature. Ev n the very 
buffal tr ek.· ~ n about th p ol of w, ter in the ca were made. by 
u. in°· a r al bnffa.1 ,' lrnof fi r tb • ·tamp to make tb<· hnpre, ion . J; o 
GREAT RocK KANGAROO (Macropus robustus, o). 
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SPOTTED PORPOISE (Prodelphiniis plagiodon). 
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FLYING LEMUR, OR CoLuoo (Galeopithecus volans). 
An example of bad taxidermy. (Cat. No. 3946, U. S. N. M.) 
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art known to me has ever accomplished a grander feat tban this, and 
it is as fully worthy of our unstinted admiration as is any form that has 
e-ver materialized beneath the chisel of an Angelo or a Hiram: Powers. 
And -were I to choose between being the author of Paul Potter's bull 
and these buffalo, I should without a moment's hesitatjon decide in 
fa,vor of the latter. 
They will be standing in as good order as they are at this writing, 
long after the former has faded away from off its canvas. 
Many fine groups of mammals were by the National Museum enton 
to the World's Columbian Exposition at Chicago to form a part of the 
Smithsonian exhibit. Most of these were as fine things of the kind a 
have ever been seen in this country, and the writer of this report en-
joyed the unusual privilege of seeing many of these in the course of 
their mounting. This was accomplished by a corps of skillful work-
men., including such men as Mr. Joseph Palmer, William Palmer, George 
Marshall, and others, the whole being under the direction of Mr. F. W. 
True, curator of mammals. 
It would be quite out of the question to even enumerate, not to say 
describe, all of the groups or single pieces of mammals that now enrich 
the collections of the U. S. National Museum. We can at the best put 
in a word here and there about the most notable of them and the good 
or bad points they offer us. Among those as yet unnoticed is the fine 
case containing the three specimens of Ovibo,Q.moschatus, the musk oxen, 
and . I have heard various criticisms in regard to the. forms that were 
bestowed upon those animalR by the taxidermist who preser-ved them. 
Never having se~en the animal alive, I hardly feel com1)etent to judge in 
tbe matter, but that the, group is a most pleasing one there can be no 
question. They are represented standing upon b.arren rock which has 
recently been overlain by a light fall of snow. This last has been admi-
rably rendered by a composition compounded of starch, the pulp of white 
blotting paper, and plaster.-of-Paris-an invention of Mr. Joseph-Pal-
mer's that has produced a, very realistic effect. 
Perhaps the best mounted specimen of a Musk Ox now extant is the 
one in the possession of E. V. Skinner, esq., of the Canadian Pacific 
Railroad Company, and valued at $2,500. 
Mr. Frederic S. Webster published an accour1t of this animal in 
Forest and Stream, of New York, in its issue of January 26, 1893, and 
gave a figure of the Ox. r.rhrough the kindness of Mr. Skinner for the 
waiving of copyright and loan of the electro of that figure we are 
enabled to reproduce it here in Plate LXXX. Mr. Webster's article in . 
Forest and Stream was entitled" An Arctic Rover," and ran as fol-
lows: 
The musk ox ( Ovibos moschatus) is considered by naturalists one of the rarest of 
our North American mammalia. In a clime of almost perpetual winter, within the 
Arctic Circle, this ani111nl lives and thrives. In a, land which has been so fascina-
ting and so fatal to the many explorers who have sought to solve the mysteries of 
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these desolate rocky ice-bound fields, in which no animal, it would seem, coult 
exist, the hardy musk ox roams at will during the entire year. The ability 
stand the rigors of such a climate is a striking feature of its interesting life hi. torr 
The musk ox is at present found only in the most northern parts ofNorthAmeri~· 
where it ranges in small bands on the barre:a grounds between the sixtieth parallel 
and the shores of the Arctic Sea. Its southern range is gradually contracting, and 
it is no longer met with west of the Mackenzie River. It is found through the 
Parry Islands and Grinnell Land to North Greenla.nd, reaching on the west coa,t · 
far south as Mell vile Bay. It was met with by all the polar exploring expedition , 
including the De Long, Hall, and Greely parties. Lieut. R. E. Peary in bis late 
Greenland journey secured several specimens of various ages, and reports it com-
parntively abundant. The German polar expedition of 1869-'70 found it at Sahiu 
Island on the east coast. In former times the musk ox roamed in other part~ of the 
world: Its fossil remains, or those of an allied species, have been found in northern 
Siberia and the plains of Germany and France. It has also been found in the gravel 
beds in several parts of England, as Bromley, Bath, and Freshfield, and also in the 
brick earth of the Thames Valley at Crayford, Kent. 
In size the musk ox equals the smaller varieties of Scotch and Welsh cattle, but 
in structure and habits it is more like the sheep; and the combination of character• 
istics is well expresseu by its generic name, Ovibos. It is gregarious in habit, going 
in herds of 20 or 30 head, and sometimes 90 or 100 have been observed. The bands 
contain one or two full-grown bulls. Notwithstanding their short legs, they run 
with considerable speed. When frightened, they gather together like a flock of 
sheep, and follow a leader as sheep do an old ram. This habit makes the total 
extermination of a herd an easy task, when it is the desire of its destroyers to 
accomplish it. When thoroughly alarmed they easily ascend precipitous slopes, 
their curved, sharp-edged hoofs greatly aiding them in gaining a foothold. 
The name of musk ox is given on account of the musky odor exhaled by the ani-
mal. The odor
0
cloes not proceed from any special gland, as in the case of the musk 
deer and other animals which secrete a musky odor. The cause of this peculiar odor 
has not been satisfactorily explained. 
According to Sir John Richardson, "when the animal is fat its flesh is well tasted 
anu resembles that of caribou, but has a coarser grain ." According to other author-
ities the flesh of the bulls is highly flavored, and both bulls and cows, when lean, 
smell strongly of musk. This odor does not seem to be confined to either sex, or to 
any particular season of the year. · At times the flesh of some of the animals is said 
to be tender and very well flavored. 
The carcass of a good-sized male will weigh 300 to 350 pounds. In summer they 
accumulate considerable fat, and duriug winter use up this fa,tty tissue. The males 
are considerably larger than the female . The cows calve about June 1, giving 
Lirth to one young on .• The animal is also known as musk buffalo and musk beep, 
Loth very expres ive uames. 
The animal l.Ja a, very prominent tendency to a Jrnmp. The d.or al processe of 
the Yertebral colnrnn, as hown in the skeleton, indicate this. The dense, long, and 
s<1ll1ewhat stiff bunch of hair over the shoulders plainly proves that the animal po · 
se"s a hump. All ·pecimeus which have been heretofore mounted do not ,;how this 
foatnr of th animal. The head i large and broad. The horns in the old male 
are 1•xtr mely hroad at the ha e, me ting in the median line and covering the whole 
top of the h<•nd. They arP dirt' ted at fir t, slightly outward, and. then uclcl nly 
clown wal'll hy the .·ill of tlw lwad, and then they turn upward with a graceful curve, 
aIHl forwanl. uilinrr in th s:ime plane as the y . Tb l1orns at th ba ·e are rou~h. 
l,11t gradnall · rrrow, m oth from th enter to the tips, which ttl'O r0imd crlo y and 
lila<'k. At tlu• ha ·1· tb ·~· an· a, dull whit . 'fll horn. of the foma](,, are mncb 
rnrtll r : ncl a.t th ·ir ha.- the pa· hehH·Pn th1•111 i.· 11111ch hroa<l<>r in th middl of 
h fon•h •ad. Th· Par. an• mall a11<l arp c·on ·eal cl in tl10 hair. Th Rpac betw rn 
th· no tril :incl th upper lip i c·,n- •rpd with a :hort, clo hair, a in goat and 
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GROUP OF AMERICAN BISON (Bison arnericaniis). 


























MusK Ox (Ovibos rnoschatus). 

























HEAD OF ZEBRA (Equus burchellii). 
(Cat. No. 15120, U.S. N. M.) 
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.shee,p, and has no trace of the bare "muffle" of oxen. The general color of the 
hair is a rich brown, shading into black. It is long, matted, and rather curly at the 
nee~ and shoulders. On the back and hips the hair is long and straight, on_the sides 
of' t,he body exceedingly ong, so long as to hang below the middle of the legs. In 
,so-XU e specimens which we have measured the longest hairs have been 20 inches long. 
In -the center -0f the back there is a patch of soiled brownish white, termed the 
saddle. ' 
There is a closely-matted short under wool, exceedingly son and fine of texture, 
and so dense that it is impervious to snow and rain. On the chest the hair is long 
a,n._<l straight, arnl hangs down gracefully like fringe. The tail is short and hidden 
in. -the long hair on the hips. On the legs the hair is short, stiff, and without any 
-u..n._derwool. The hoofs are much curved and larger than those of the caribou, which 
-they resemble in shape, and the eye of a skilled hunter would be taxed to detect the 
di-fference between the tracks of the two species in the snow. The bones of the ani-
-mal are very dense; those of the legs have the weight and appearance of ivory. 
The food of the musk ox is similar to that of the caribou, and consists of grass at 
<>ne season and lichen at another. The curved hoofs enable the animal to scrape away 
--t;b.e deep snows which cover their scanty.food. , Their sense of smell is very acute. 
The illustration of the musk ox here given represents the character of the animal. 
-:x'he specimen from which it is taken is the largest in this country or Europe. The 
.skin of this specimen was obtained by E. y. Skinner, esq., of the Canadian Pacific 
--:Rai1road, and placed in the hands of Messrs. Sowdon and Webster, of 14 East Forty-
second street, this city, who have prepared it, as faithfully represented by the plate. 
Through the kindness and by the permission of Mr. Skinner we have the pleasure 
of placing before our readers this handsome likeness. 
This specimen was sledded by natives over 1,400 miles near Fort Franklin, and was 
received here in fine condition. The order for it was given three years since and 
-the specimen has been in transit most of this time. The few measurements may 
serve to impress the reader with the proportions of this particular specimen. The 
animal stands at the shoulder 4 feet 5 inches; the length from nose to stern is 6 feet 
7 inches; height at the rump, 3 feet 10 inches; length of head from base of skull to 
end of nose, 24 inches; length of horn from median line, following the outside curve 
to ti 11, 24 inches; width of both horns at base, 12 inches; diameter of horns at base, 
9½ inches; breadth of muzzle, 4¾ inches; circumference of muzzle, 14 inches; cir-
cumference of hoof of front leg, 17 inches; circumference of hoof of hind leg, 13 
~~~- . 
There are but four other mounted specimens of the musk ox in this country. One 
is at Harvard College, Cambridge, Mass., and three compose a group at the U. S. 
National Museum, Washington, D. C. Of these, one is a male, one a female, and one 
a two-year-old, none of them superior sp_ecimens. 
Among the mounted species of the Equidre at the National Museum none 
can, in my estimation, in any way approach the specimen of Burch ell's 
zebra (Plate LXXXI). The animal has been given an attitude indicative 
of moderate movement, with the evident idea in its mind of making an 
attack or standing at bay, in which he will use his teeth to bite-a 
habit so familiar to us in some cases of vicious horses. The short mane 
is semierect, the ears are thrown back, the eye looks the owner's intent, 
while the quivering and nearly rigid lips drawn apart show the glisten-
ing upper "nippers" and the crowns of the lower ones; the nostrils are 
somewhat closed by the elevation of the superior lip; finally, the entire 
rendering of the whole animal is most perfect in all particulars. I am 
enabled to present herewith the left lateral view of the head of this 
zebra, so its excellence may be the better appreciated. ' 
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But the climax of the taxidermist's ambition is reached when he can 
mount a hairless mammal, large or small, that is at once a perfect 
reproduction of the original, and will keep ind nitely uninjured by 
the ordinary ravages of tifue and pests. Oft is kind of work the 
Museum has several notable examples, and none of these can exceed in 
beauty of design, and consummate skill and knowledge in workmanship 
thenowfamous African elephant "Mungo" (PlateLxxxn). Chief among 
the factors of success in mounting an animal of this kind is the fact 
that the skin is laid over a thick coat of clay, which latter overspread 
the manikil). Through this ingenious device, after the skin is on and 
the taxidermist essays to m.odel the form to copy t~e live animal in 
,every particular, it is seen that all the depressions, wrinkles, lines, and 
pits, and protuberances can be exactly reproduced by the proper sim-
ple instruments by working them on the skin through the agency of 
the yielding clay beneath it. I have compared most critically this 
specimen "Mungo" with photographs of living elephants in my collec-
tion, and find that in each and every particular it is anatomically cor-
rect, and that the attitude i. most perfect. Another piece which shows. 
equally well the master har;id is the specimen of the hairless Mexican 
terrier (Plate xc) . . This dog had no hair at all apparently, and his 
skin was as thin as ordinary writing paper, but through the aid of a 
plaster cast of his entire body as a model and the use of the clay-
covered manikin, a most remarkably fine thing bas been pxoduced. 
This specimen has also been delicately tinted where it became necessary, 
and as now preseryed will last without change for an indefinite length 
of years. Hornaday mounted both'' Mungo" and this terrier. The first 
received the silver specialty medal awarded "for ~he best piece in entire 
exhibition" at the New York exhibition of the Society of ..American 
Taxidermists in 1883, which prize was nearly wrested from it by the 
judges and given to the terrier, which had been entered in competition 
against it. This process of using clay has also been employed by it 
introducer in mounting the bison, polar bear, Burchell' · zebra, the 
tiger, and the puma; figure of each of which illustrate this uaper and 
are the work of the same illn ·triou taxidermi t. 
Speaking of comparing ''Mungo" with photographs of living ele-
phants brings up the u e of the camera again a applied to mammal~ .
.r ow, I entirely di sent from Mr. Hornaday' opinion as to the nece 'ity 
of taking photograph of all the mammal. w can. I believe in photo • 
graphing them in all po ition , every po· ible pecie , wjld and dome -
iii ·at <1 living and dead. In hi Taxidermy (pp. 21 22) b remark,~: 
'fo th<: taxid · aucl or photographs of dead animal ar of very little 
Yal1 s a lar ture of the head of a, large &pecimeu, neh a 
uwo h togra live animal , taken "broadside 011, 11 a th ail 
a ·, eu lual, in mountino-; but th se you get only in the zool 
i al r took a camna into the field with m , and have alw. ys been 
1 CJ r · ld no bav · r •pa.id the troubl, it would have involved. 
AFRICAN ELEPHANT "Mmmo" (Elephas africanus, juv.). 























Fig. l. .. WESTERN "PRAIRIE Doo" (Cynoniys colwnbianiis, r:J ). 
(Fl'om photogrnphs.) 

























Fig. 1. ·WESTERN" PRAIRIE Doa" (Cynoniys columbianus, o ). 
(From photographs.) 
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JACK RABBIT (Lepus callotis callotis, j'). 
(From a photograph by Dr. R. W. Shufeldt.) 
PLATE LXXXIV. 
\ 
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When a person writes in such a strain. as this I am convinced he ha 
not made himself master of the instrument, and knows but very little 
about its capabilities. Why, even my very earliest attempt in thi 
line, in the photography of living and dead mammals in the field, I still 
claim are of some use, while others of them are highly suggestive. Take 
the Oynomys or Prairie dog, shown in Plate LXXXIII, Figs. 1 and 2. I 
roade that photograph while the animal stood at the very entrance of hi 
burrow. It was in New Mexico. The relative position of the eye, the. 
ear, and the nose are well shown in Fig. 1, while the prominent cheek 
are clearly defined in :Fig. 2. Whoever it was that mounted the group 
1 of these animals at the National Museum I do not now just remember. It 
may have been Mr. Hornaday, but whoever it was he did not appreci-
ate this prominence of the cheeks in 0ynomys, and I must believ~ that. 
such a figure as h~re given would have enlightened him on the subject. 
There is another structure that I have noticed that is rarely well 
preserved, and that is the ears of larg~ hares. These appendages, as 
I have studied them in most museum specimens of Lepus, always to me 
appear to be more or less shrunken. This especially applies to the ea~'s 
of the American Jackass Rabbits (Plate LXXXIV), and the proper preser-
vation of the form, size, and coloration of these is, of course, very impor-
tant. All these particulars are well shown in the plate, although it is 
only a dead animal, it being a photograph I made of one of those hares. 
immediately after I shot it. Another example of the kind is seen in my 
photographofa dead Badger (Plate LXXXVIII). The attitude here shown 
corresponds exactly with one which, among others, it assumes while in 
the act of burrowing, and many a person whom I have shown this 
picture has been deceived by it to the extent of mistaking it for a live 
specimen. · It gives a first-rate idea of th.e form of the badger's bead, 
position of ears, etc. Had a full series of even such photographs as 
these been available, or bad it been possible for the explorers in foreign 
climes to.have takeu with them one of the many highly convenient forms 
of cameras now manufactured, and used it intelligently, I am quite 
confident that, hat.l the older taxidermists the ability to avail themselves 
, of the pictures obtained in this way, we should not have had so many 
abominable things to look at in the cases of our museums, and be t9ld 
on the labels that this represented that animal, and that this, and so 
on. Things, for example, like the flying lemur, shown in Plate LXXVII. 
Horrid is not the name for such work as it represents, and it is a pity· 
that that taxidermist did not have a good photograph of the bead of a . 
Galeopithecus, living or dead, when be started in on the specimen. 
Apart from the head, we see feet that seize nothing, shriveled ears, 
protruding wires, distorted form-and those eyes! 
There is still another class of cases.wherein the camera can be made· 
to do great service, and this is where we meet with an animal given to 
building for its home a large and cumbersome nest, such as is seen in 
the Neotoma group in the collection. With the enterprise now exhibited. 
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upon the part of museum collectors and taxidermist~, the feat of trans-
porting such a structure from the wilds of the Southwest to the mammal 
hall of the National Museum would be considered perfectly feasible. 
~But before disturbing such a nest in any way where the rats had orig-
inally built it, it would most assuredly be the thing to do to make a 
good photograph of it, so that, in the event of having to restore or 
arrange parts of it after its transportation and arrival, we would have 
the photograph as a model, and the best that could be procured. In-
deed, with the material at hand the entire nest could be again rebuilt 
by it, as for the matter of that. 
From the standpoint of the introduction of groups of mammals, 
illustrating habits, etc., such a, nest as this presents the problem of 
-devoting a large piece of valuable space to a very small animal. But 
we contend here, most emphatically, that the lesson it teaches is fully 
worthy of it, and these are the very kinds of objects that we should 
-devote our very best pains to introduce, with a strict :fidelity to nature, 
into our zoological museums. I would go farther; I would go to the 
.extent of giving many square feet of museum space, and faithfully 
illustrate in the very best possible manner, a group of beavers and the 
,dam they build. These animals are now being rapidly exterminated 
in our country, and ere they,are gone entirely it is surely our bounden 
-duty to entertain such an idea with the view .of carrying it out. Typ-
ical beaver dams are quite as scarce as the builders of them, but one 
8hould be sought at an early date, photographed from various points 
' of view, and, cost what it may, reproduced at the National Museum. 
Few, at the best, realize how rapidly many of our mammals in this 
-country are being forever swept away. We are fortunate at the 
National Museum in having preserved, in the very best manner, a num-
ber of them, but there yet remain a great many more demanding our 
.attention, and, in some cases, our immediate attention. It is the Gov-
ernment's first duty to see to this matter, and Government aid should 
not be withheld for a moment where such enterprises are on foot, but 
,should, on the contrary, not only propose them, but encourage the under-
takmg in every possible way. I have always entertained the idea that 
th~ education of the people of any country is one of the best, if not 
the best investment that that country can make, and surely none of 
us will que tion but what zoological and other museums are great 
educator . We stand very much in need of a zoological museum in 
connection with our other Government museums, one large building 
d voted excJu iv ly to everythi11g in the auimal series below man. 
1 e have no uch building at pr ent. We ha e been very generou · 
to our. lv in the. e matt r on a number of ocra ion in the pa t but 
· th incom from it ha well repaif} u ea h tim , and the benefit there-
fr m a. · a wh le i , ·imply in cal ·ulable. The time i near at hand again 
Yh n w ,·h nld think of repeating one of tho · wi e act , one of tho e 
,v ll-put in e tment . 
WHITE OR POLAR BEAR (Thalassarctos maritimus). 
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There is another, and now exceedingly rare animal, it being on the 
very verge of extinction, which our museum is exceptionably fortunate 
in obtaining a specimen, before the destructive and thoughtless hand of 
man eliminated it entirely. I refer to the walrus. This animal's status 
is now pretty well known tothereadingpublic, through thepublications 
of the National Museum, those of Mr. H. W. Elliot, of Wffliam Palmer, 
, and the daily press incidentally to the general question of the seal-fish-
ery problem. The Museum walrus was mounted in the light of all the 
improvements and skill modern taxidermy could bring to bear upon 
the undertaking, and the success was complete. It constituted when 
finished one of the grandest subjects the Smithsonian sent on to the 
Government exhibit at .the Columbian Exposition, where at the pres-
ent writing it is. On Plates Lxxxvr, Figs. 1 and 2, and LXXXVII I am 
permitted to give a series of :figures from photographs taken at various 
times during the preservation of this colos~al mammal. These so 
clearly represent what I intend they should that special explanation of 
any one of them becomes unnecessary. The series are destined to be 
illustrations of the very highest interest for ages to come, and ere 
another century rolls by, people will regard them with wonder, and 
that men actually preserved such a brute, in the flesh, will read far 
more like fiction tltan a reality. At a far remote period it will be 
classed with such ideal scenes as prehistoric man engaged in slaying a 
mammoth or rudely carving upon the tusks of one. 
Some of the seals and other marine mammals in the Mu~eum are very 
fine in every particular, while, on the other hand, some of them sadly 
need reduplicating, as they, too, are soon to be exterminated. This 
applies also to the bears, of which there are somevery handsome repre- · 
sentatives, but none more so than the Polar Bear (Plate LXXXV), of 
which there is not a finer mounted specimen in the world. He is rep-
resented as walking, up an ice floe at a slight incline, and from the free 
upper margins of which hang many icicles. Ice is often wonderfully 
well counterfeited by using a moderate coat of paraffin over sheet glass, 
or even wood, and we gain the proper effect through its transparency. 
The ieicles are of glass, of course, and made especially for the purpose, 
while the tout ensernble of the effect is perfect. 
When another commodious zoological building is added to the pres- . 
ent group of Government institutions, I am of the opinion that the 
correct idea is to not only show groups of animals composed of one 
species, but to a certain extent faunal groups, wherein can be worked 
with the greatest advantage many other natural productions of the 
country where the animals occur, as plants, topography, etc. Now 
these large groups, if arranged round the wall space, with a varying 
depth of 5 to 25 feet, may in some cases be made to advantageously 
merge into each other-that is, to a certain extent, show regional groups 
and their mergences. For instance, one large case might be con-
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structed to repr(}Sent an arctic realm, carried down in the foreground 
.and to one side to the seashore, and upon anotJ::i_er rocks, glacial ice, 
· sheet ice, and what not, as representing the higher land. Then the 
foreground should be merged with the background by a skillful artist, 
.so as to carry :with it great depth, and offer the opportunity to show 
peculiarities of a sky perhaps, and the effect of distance, as well as to 
add other accessories, as a distant shore covered with seals, or, higher 
· up, a h~rd of caribou. Such a case could be made to contain an entire 
marine mammalian fauna, and be made far more instructive and impos-
ing than single specimens uncomfortably huddled or scattered through 
the various cases, absolutely ignoring any zoological arrangement. 
We have the power and the understanding now to carry out such 
¾:>old designs, and it is high time that we were about it. The whole 
tendency is in just such directions, and all it requires is skillful hand-
ling. What an object lesson or lessons such groups would be, and this 
broad and deep ~ountry of ours, including every kind of a fauna and 
ilora from Alaska · to Florida, thriving in every variety of climate, 
includes the very series of zones, realms, and areas, that should by just 
.such means be illustrated. It would represent ideas and groups of 
ideas, and ideas are what we want. It would powerfully illustrate 
literature as the biologist now makes it for us, and in an orderly man-
ner show our people what we mean by faunal areas, Arctic realms, 
geographical ranges, variations of animals under varying conditions of 
altitude, desert areas, and shore lines. Museun;is, among other things, 
are made to educate the people of a nation; but a, favored feF" of the 
people can study such things in nature. So it is the business of the 
museum to bring whole living sections.of nature within its walls, where 
it can be studied and where books and labels are displayed in abun· 
dance to help show how it ought to be studied. 
When we can make such animals and groups of animals as those 
.shown in Plates Lxxxrx, or Lxxrx, or Lxxxr, there can be no question in 
the world but what the more extensive groups can be combined with 
more telling effect. But to be successful in the highest sense of the 
word there must be no cheap designers, cheap modelers, cheap artist , 
or cheap anything employed; all must be of the very best tbat the 
United States affords-an<l. we have it in both talent and material. 
EspecialJy for the painted backgrounds houlcl an artist of the very 
higbe t ability l>e employe<l., with a ta:ff of other to a sist in the intro-
duction of di. tant animals, fore t ·, or marine effects. If refinement, 
knowledge ,' ien e and art are whole omely combined in such effort 
th r i not on bit of dan°· r of either producing a cheap nm eum 
ett'e · mu ·h Je allytlling that avor · of th cenery of the theatrical 
, n e i wonld b far mor conomical, in the ame pro-
far mor o to mak oue large ea e of animal than it 
or ight . ·mall on . 
thr ugbou th fo um hall · apart from th r gional. 
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Fig. 1. MANIKIN FOR A WALRUS. 
(Partly completed.) 
Fig. 2. WALRUS (Odobrenus obesus, o). 
Nearly completed. (Cat. No. 19245, U.S. N. M.) 
PLATE LXXXVI. 
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WALRUS (Odobmnus obesus, a ). 
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groups occupying the walls, could be advantageously devoted to cases 
of the smaller species groups, single pieces, and other specimens. 
Coming to the Felidce in the collection of the Museum we find it repre-
sented by specimens similar to those in the other groups, in other words 
by the good, by the bad, and by the indifferent, and these are the most 
undoubted examples of every genus of this provisio~1al classi:ficatfon. 
We see a specimen of the last-mentioned kind in the lynx shown in 
Plate xc, wherein faults about the mouth, slightly wrinkled ears, and 
sotn.e minor points debar it from the category of the best specimens of 
taxidermy. While on the other hand the grand specimen of a tiger, 
the head and fore part of which is given in Plate xm, has not its peer for 
that species in any public museum in the United States. The Puma 
is also another admirable preserved specimen of this group. 
Of th.is group Hornaday has said that the "large Felidce (tiger, lion, 
leopard, etc.) are the finest subjects for the taxidermist that the ~vhole 
animal kingdom . can produce. They offer the finest opportunities 
for the development of muscular anatomy, and the expression. of the 
various higher passions." (Taxidermy; p. 171.) This may be very true, 
but in my opinion the pieces left by this talented artist to commemorate 
his name after his connection with the Museum was severed, and the 
ones which will most surely pass his name down into history as a most 
masterly taxidermist of his time, are the group of American bison, and 
"Mungo" the African elephant, though his Bengal tiger, to gain a sim-
ilar place, be stepping in the very footprints of fue latter as he leaves 
them. 
One who has not seen the feat performed in one of our larger museums 
can have but little conception of the skill required in handling the 
facial expression and all the structures that enter into the mouth parts. 
The skinning of a tiger's tongue and preserving it so as to make that 
organ resemble the original as it· appeared in the living subject; the 
~leaning of the teeth; the blending of the black part of the lips with 
the delicate pink gums inside; to make the animal grin and not smile, 
and to lend to the eyes the flash of anger, are all accomplishments that 
demand of the artist his best judgment, knowledge, skill, and, what is 
more, his infinite patience. 
I agree with him when he says: 
Some of the old-fashioned taxidermists have the habit of smearing a lot of nasty 
lampblack in the eyes of every mounted mammal [and a variety of birds, too], for 
what purpose no one knows, but possibly iu imitatiun of actresses, some of whom 
have the same unaccountable trick, and a hideous one in its results in both cases. 
There is only one point in its favor: it is the easiest way in the world to give an 
:animal a black eye. (Ibid., pp. 177, 178.) 
Many groupR of monkeys and the higher apes now adorn the cases 
in the mammal department of the U.S. National Museum. Some of 
these are among the best groups of the kind in the bands of the insti-
tution. Among them is the now famous group of Orang-utans, too 
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well known to require description in this place ; :: ::<l tll~re are others of 
equal beauty and interest. 
Of ~ecent years a great deal of well-directed energy and skill has 
been brought to bear to reproduce various races of men, and these 
attired in their native costumes and represented in the pursuit of 
various employments. They are, as a rule, the size of life, and so real 
in the majority of ~nstances as to excite the wonder and admiration of 
all who chance to behold them for the first time. But this subject has 
been found too extensive to handle in the _ present connection, and it 
will no doubt furnish the material for another writer at some time in 
the near future. If ever the Museum indulge in the mounting of such 
groups, the propriety of which seems to be questionable, as Jules Ver-
reaux's "Arab courier attacked by lions," or John Wallace's famous 
"Horseman attacked by tigers," and similar efforts, why this would 
appear to be the more proper place for them, rather than any depart-
ment of zoology. If not showing too much or great activity, or other-
wise not too sensational, some such compositions are quite instructive, 
and to the publii always interesting. 
So far as I am aware at present, the Museum has never undertaken 
to preserve man, by any other process than the ones now employed, of 
clothed manikins, the faces and beads being obtained by casts or other 
means. That the direct prese;vation of man's body mtact has been 
elsewhere attempted, however, there can be no doubt, and with some 
measure of success . • On page 14 of Capt. Brown's· little work on 
taxid~rmy, I read: 
Numerous have been the attempts of mankind to preserve the skin of their fellow-
creatures. The very best of these have been most disgusting deformities, and so 
totally unlike the " human form divine" that none of them have found a place in 
collections, with the exception of some parts of man, which form part of the Euro-
pean anatomical collections. In the museum of the Jardin du Roi, at Paris, there is 
one of the best things of this kind which we have seen, a hnman head injected and pre-
served in spirits of turpentine. This curious preparation was the production ofRintch, 
a Dutch physician, highly celebrated for his pathological skill. 1'he p·recise manner 
this interesting preparatiou was originally preserved is not known. However, it 
retains to the present day, all the original and natural colors. In winter, the cold 
affects the spirit so much, in which it is preserved, that the head can not be distin-
guished, until the return of warm weather, which dispels its cloudy appearance. The 
ew Zealan<lers have a method of drying ancl preserving the heads of their chiefs, 
with the flesh entire. Many of these are to be found in museums; but they are of 
little u e, and by no mean calculated to produce pleasurable sensations. 
\Ve may safely predict that no method will ever be di covered, by which man can 
be pre erved o as to be fit for placing in a museum. (1870.) ' 
'ould apt. Brown but ee the ho t of thoroughly lifelike Indian -, 
Japan e • amoan, ino, E quimau, and auca ian ii ·ure , 
. ' and both .ye that Prof. 0. T. Ia:on n w mar hal in his 
h ould have but one opinion about it, and that i that 
th r fr had one by. 
1 n n , f rm r page of thi pap r what I bad t . , v 
·id rmy of ir<l · I pa eel , fi w bri f remark upon the 
AMERICAN BADGER (Taxidea a. americanits Boddrert). 





















A GROUP OF COYOTES (Canis latrans Say). 
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Fig. 1. HAIRLESS MEXICAN TERRIER. 
(Oat. No. 116718, U.S. N. M.) 
Fig. 2. LYNX (Lynx rufus). 
PLATE XC. 

HEAD OF TIGER (Felis tigris). 
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hall in which their cases were exhibited. In this particular the mam-
mal department is far better off. It being in the National Museum 
building proper, a comparatively more modern structure, it is both . 
well lighted and well ventilated. · The casings are of the most recent 
improved kinds, and set off their subjects very satisfactorily. .An 
object of great interest, and suspended from' the roof, is the vertical 
mid-section of a hollow papier mache whale, into which has been 
placed a skeleton of the same species in situ. It renders a fine idea of 
the position of the osseous framework of this huge marine mammal. 
CONCLUSIONS. 
In writing out the account of my observations and in giving my opin• 
ions for this report on the present status of the art of taxidermy, and 
what may be hoped for it in the future, I have been very larg,ely influ-
enced by what I have seen and been enabled to study in the collections 
of the U. S. National Museum and Smithsonian Institution at Wash-
ington, D. 0. When my labors .were first undertaken it was the inten-
tion to incorporate herein descriptions of methods and work, with the 
appropriate plates illustrating it, of many other museums, both here 
and in Europe. In some few instances this has been accomplished, while 
from one reason or another it has failed in others. Often institutions 
of the kind we speak are more or less sensitive on the point of submit-
ting their work for an impartial criticism, and so withheld it; while in 
others such a very large proportion of the work was so far below the 
standard of what taxidermy ought to be in these days, that for very 
obvious reasons it has been placed aside without notice. Looking 
bro_adly over the field and taking the subject as a whole, I am of the 
opinion that there is, even in many of our first-class museums, very 
wide room for improvement in such matters. My aim has been through-
out this entire paper to accord full praise where it appeared to be justly 
merited, and in those cases where the work was below what it ought 
to be I have endeavored to keep myself above mere fault-finding by 
simply indicating the only too apparent errors. We are to be congrat-
ulated that the art is making such very satisfactory progress among 
us, and that at the present writing, in our most advanced institutions, 
Government and otherwise, there is to be found so much to be praised 
and recommended and so little to be condemned. 
Much might be said here on the subject of suitable museums for the 
exhibition of scientific collections of preserved animals, but this phase 
of the question will be, as has been said, dealt with in another place. 
Be it enough to say here in passing that our Government museums 
are as yet very faulty in this particular and far behind some of the 
better institutions in, for example, England and elsewhere. The old 
ornithological hall in the Smithsonian building is already crowded to 
over:flowi~g, and is at the best but illy suited for the.purpose, a large 
H. Mis. 114, pt. 2--28 . 
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proportion of the recesses being so very dark that the specimens can 
not be properly seen, much less studied. The National Museum build-
ing is better fitted for the exhibition of ethnological and other material 
than it is for zoological. We stand in need, very much in need, of 
a scientifically constructed zoological museum, for, in the first place, 
to properly exhibit the superb collections that have within compara-
tively recent times grown up here, and, second, to relieve the buildings 
already in use. A.s the British Museum threw off its South Kensington 
Department of Natural History, so has, and from-like causes, the time 
come for us to make a similar. step. 
I have called attention to the fact that taxidermists should be thor-
oughly educated men, fully trained in all the technique of their art in 
its broade·st sense, as pointed out in the body of the paper; that with 
respect to the art itself, the main factors of success to be observed are 
the using of every means at our command to reproduce nature in 
every particular, not only in the case of the specimens themselves, but 
in the accessories used in connection with them; that they should be so 
prepared as to resist in every way the ravages of time, or the attacks 
of pests; that they should, in addition, not only show the appearance 
of the animal itself, but aim to give a chapter in its life history, drawing 
therefor either upon its habits or its habitat; that everything that in 
any way whatever partaking of the grotesque or fanciful or extravagant 
innovations should be promptly and forever discountenanced. · 
My studies have led me to believe that the art of taxidermy has had 
a singular evolutionary growth peculiarly its own, the various phases 
' of which have, in one place or another, been pointed out in the forego-
ing pages, and that of recent years the strong tendency in our leading 
museums has been to group animals, and for a variety of purposes. I 
am convinced that in the future museums will carry this idea still fur-
ther, and that these groups will be so combined as not only to exhibit 
single species, showing some of their habits and surrounding in their 
natural haunt , but also to a very large extent to show faunal regions, 
and the animal and plant life of various geographical areas. When thus 
presented in the museums of large cities, and showing in that way the 
distribution of the animal and plant life of the region wherein the par-
ticular city may be ituated, or for the country at large in our Govern-
ment museums, the ever-pre ent les on they will present for study to 
the thou and of men, women, and children who m3:y see such an exhi· 
bition <lming the cour e of a year will in it practicable value be im-
ply b yond all calculation. By uch arrangements the eye will be 
nabled to tak in and the mind appreciat the a~pect and the biologic 
form of any parti ular r gion of the nited tate almo ·t a a glan . 
Fr h k ofec nom ,bothforth pre · ntau<lthefuture,we hould 
nl th r b material in our work and what i qnit ~ a 
r i of onl h mo t. kil1ful and advan ·e t 
ot m r plodd r., for 1 a u m n th r "h1 
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in love with their work and possessing .talents fully capable of improve-
ment and desirous of seizing upon each and every advance made in 
the art. To this end, whenever proper opportunity offers, facilities to 
inform themselves in all that directly relates to their work should be 
,extended to them. 
In closing, I but acquit myself of a duty and a pleasure at once 
when I extend my thanks to Prof. G. Brown Goode, long in charge 
,of the National Museum, not only for the advantages that have come 
to me in the way of studying the material for this paper but for the. 
pleasure it has been for me to write it, and for the many courtesies I 
have received at his hands. 
To Mr. F. W. True I am especially indebted for the assistance hehas 
o freely given ·me upon every occasion. As the curator-in-charge of 
the Museum, it has lain within bis power to further my labors in numer-
-0us ways, and this throughout bas been done with such marked kind-
ness, promptitude, and cheerfulness that I-find it difficult for me to ex-
press to him the gratitude I experience for it and so thoroughly feel. 
My own work will have been amply repaid if it result in the further 
-encouragement and stimulation of the progress of the art of taxidermy, 
now so firmly placed on foot in so many quarters of the civilized world. 
APPENDIX. 
After the manuscript of this paper had been completed, and had 
been transmitted to the Museum for publication, there were received 
for facorporation in it, through the kindness of Dr. J. A. Allen, of the 
American Museum of Natural History, New -York City, five photo-
graphs for plates. These photographs represent groups in the collec-
·tions of the American Museum of Natural History, in which institu-
tion Dr. Allen ha~ charge of the departments of ornithology and mam-
malogy. They came too late to be inserted in the body of this paper, 
but owing to their general excellence and interest, and to the great 
courtesy of their sender in submitting them, as well as to the trouble 
which he bad taken to write out their histories, it was decided to have 
them engraved and placed together at the end of the paper. The first 
-0f these added plates (Plate xcn) represents a group of Pied Ducks 
< Oamptolaimus labradorius) which were designed and prepared by 
Jenness Richardson in 1889 at the American Museum of Natural His-
tory. The birds were mounted by Mr. H. C. Denslow. 
The group w hicb is represented in the second plate of this series 
{Plate xcnr) is a more or less ~laborate piece of WO}'k, also designed and 
prepared by Mr. Richardson at the American Museum of Natural His-
tory in 1886. It represents very faithfully the side elevation of a bank 
part way down in which a pair of Louisiana water thrushes (Siuru; 
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motacilla) have built their nest. The male and female birds are seen 
approaching it, as they leisurely hop a-long the roots and twigs of 
plants which protrude from the side of the bank. 
Of all the specimens on exhibition in the collections of the American 
Museum, none have a great~r attraction for the observer and visitor 
there than the admirable series of bird groups, and one of the most 
life-like of these is the beautiful subject of the third plate in this series 
(Plate xcrv). It represents a pair of robins (Merula migratoria) with 
their nest in an apple tree, the latter being in full bloom of early sum-
mer. 
The fourth plate in the supplemental series (Plate xcv) represents a 
group of opossums (Didelphis virginiana), male, female, and a number 
of young ones. In many respects it resembles the similar groups of 
these animals which are to be seen in the U. S. National Museum, and 
which have been described in the body of this paper. The group rep-
resented in this plate was prepared and designed by Mr. Jenness Rich-
ardson at the American iv.ruseum of Natural History in 1891. It is an 
especially fine piece of work, and although it does not contain as many 
specimens as the Kational Museum group, it is hardly the less instruc-
tive on that account. · 
. In so far as the larger mammals are concerned, there is probably not 
a piece in the entire collection of the American Museum of N~tural 
History that can in any particular compare with the superb specimen of 
the huge pachyderm shown in Plate xcv1. It is the Indian rhinoceros 
''Bombi" (Rhinoceros unicornis L.). This specimen was mounted at the 
American Museum of Natural History in 1890 by Mr. Richardson and 
his assistants. The data for the work consisted in measurements taken 
from the animal when alive, and also from a photograph obtained at 
the same time. After having been mounted, it was properly colored 
after a living specimen in the Zoological Gardens of Philadelphia.. It 
is probably one of the best mounted specimens of this species in the 
United States. 
GROUP OF LABRADOR DUCKS (Campt olaimiis labradoriiis). 
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A PAIR OF LOUISIANA WATER THRUSHES (Siurus motacilla) AND NEST. 
(From a group in the American Museum of Natural History, New York City.) 
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GROUP OF OPOSSUMS. 
(From an electrotype lent by the American Museum of Natural History, New York City.) 

INDIAN RHINOCEROS "BoMBI" (Rhinoceros unicornis, L .) 
(From a photograph of the specimen in the American Museum of Natural History, New York City. Mounted by 





















THE SHOFAR~ITS USE AND ORIGIN.* 
By CYRUS ADLER, Assistant Curator of Oriental, Antiqiiities. 
The modern Jewish synagogue has :preserved in its ceremonial, among 
other customs, the use of the shofar, translated in the English Yer ion 
of the Bible "cornet." Several times during the service on New Year's 
day, or Rosh hashanah, at the conclusion of the Day of Atonemen~, on 
the seventh day of the festival of Tabernacles or Sukkoth, Hosh ana 
Raba, and during the entire month of Ellul, after the recital of the 
supplications or Selichoth, the shofar is sounded. Its .use on all the e 
occasions is not general and probably never was, but it still survives in 
many places. For theN ew Year's service it is the characteristic feature. 
The shofar is usually made of a ram's horn, straightened and flat-
tened by heat. All natural horns can be shaped eitlier by heat or by 
-0ooking in oi1. t 
The bore of the instrument is a cylindrical tube of very small caliber, 
which opens into a kind of bell of :parabolic form. t 
It is not only the solitary ancient musical instrument actually :pre-
served in the Mosaic rituai, but is the oldest form of wind instrument 
known to be retained in use in the world. § 
In the discussion of Wetzstein's paper, cited below, Prof. Steinthal 
pointed out that this was an instrument no doubt used in :prehistoric 
times. 
* In the abstract of this paper published in the proceedings of the American Ori-
•mtal Society, October, 1889, p. CLXXI, ff., I made the request for the communication 
of additional information on the subject, and I have been favored with some valuable 
s nggestions from the late Prof. Paul de Lagarde, of Gottingen. 
t I have recently met a curious survival of the use and manufacture of a musical in-
trument made of natural horn. While walking on Pennsylvania avenue, Washing-
ton, August 22, 1890, I saw a negro boy about 10 years of age with a cow horn in his 
hand. He told me that he had cut off the end, shaped the mouthpiece with a hot 
l)Oker, and then scrapeu it with a knife. On being urged, he blew it quite easily. I 
endeavored to secure possession of it, but the boy declined to part with his handi-
work. ' 
+Musical Instruments Historic, Rare, and _Unique, by A. J. Hipkins, Edinburgh, 
Black, 1888, p. 12. . 
~ !bid., p. 1, and South Kensington Museum Art Books, edited by William Maskell; 
Musical Instruments, l>y Carl En~el, London, 1875: Chapman & Hall, p. 24. 
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There seems to be little doubt that it has been continuously used in 
the Mosaic service from the time it was established until now. (Hip-
kins, xn.) 
FORM. 
The shape of the instrument varies considerably. The modei·n ex-
amples are usually flat (Pl. XCVII, Fig. 1). Two Italian specimens of 
the seventeenth ceutury p.reserve the form of the natural horn; the fir. t 
of these is in pm,session of the Rev. Dr. S. Morais, of Philadelphia; it 
was procured for him from Venice by Dr. Isaiah Luzzatto, of Padua. 
The second"Italian specimen (Pl. xcvn, Fig. 2) was collected by Dr. H. 
Friedenwald, an<l belong.:, to the National Museum collect:ons. The 
same shape is exhibited in a beautiful example figured by Hipkins 
(Pl. xcvnr, Fig-. 1), preserved in .the Great Synagogue, Aldgate, Lon-
don. A number of excellent specimens were brought together at the 
. Anglo-Jewish Historical JiJxhibition, held in London in 1887. They are 
figured in the accompanying. plates and briefly described in the' list o:r 
illustrations. OccasionallytheinstrumentscontainHebrewinscriptions. 
Such an one, found near Dessau, was exhibited before the Berliner 
Gesellschaft fii.r Anthro1Jologie, Ethnologie und Urgeschichte, at the 
meeting of March 20; 1880, and formed the subject of a valuable paper by 
T. G. Wetzstein (pp. 63-73. See Pl. xcvrn, Fig. 3). A similarly carved 
and inscribed iustrumeut is in possession of a lady in New York (Pl c, 
Fig. 1). The inscription reads: "Happy are the people who know the. 
sound ( of the shofar )," and on the reverse, "In the light of Thy coun-
tenance shall they walk." The inscription on the Dessau instrument 
consists of Isaiah xxvii, 13 ( quoted below), and the two blQssings 
recited by the person who blows the instrument: "Blessed art Thou, 
0 Lord, our God, King of the Universe, who has sanctified us with 
His commandments and commanded us to hear the sound of tlle 
shofar ;" "Blessed art Thou, 0 Lord, our God, King of the Universe,. 
who bas caused us to live, and preserved us, and caused us to reach 
this time." (Wetzstein, p. 65.) 
The sbofar was not the only natural horn used by the Israelites as a, 
musical instrument, but no copies or representations of the other instru-
ments have come down to ·us. 
Some commentators are of the opinion that the instrument known in 
the Bible by the generic name of qeren, was also made of ram's horn, 
and wa very nearly identical with the shofar, the only difference being 
that the latter wa mor curved than the former. (Engel., p. 24.) 
METIIOD OF DI G. 
· handed down by tradi-
ff < nuniti . Thr e , onncl. 
t qi r n r interrupted , ·c uudr 

EXPLANATION OF PLATE XCVII. 
SHOFARS AND OTHER H ORNS. 
Fig:. 1. Modern shofar, ordinary forlll. (Cat. No. 154402.) 
2. Shofar, Italian form. (Cat. No. 95142.) 
3. African war horn (antelope). (Cat . No. 4960.) 
4. Shringa . (Cat. No. 92709. India.) 
5. Siamese copper horn. (Cat. No. 27293. ) 
6. Large African war horn of ivory, from plaster cast in National Museum. 
(Original in museum of '\iVesleyan University, Middletown, Connecticut. ) 
(Cat. No. 94892.) 
7. Small African war horn of ivory, from plaster cast in National Museum. 
(Original in museum of ·wesleyan University, Middletown, Connecticut.) 
(Cat. No. 94893.) 
8. Ivory war horn. (Cat. No.127193 . Byanzi, Africa.) 
9. African war horn. (Cat. No. 5412.) 
10. Embuchi; Ivory war horn. (Cat. No . 4793. Pala Ballas, Africa.) 
11. Ivory war horn. (Cat. No. 4793. West coast of Africa.) 
12. Ivory war horn. (Cat. No. 127195. Byanzi, Africa.) 
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sheb~rim consisting in the teq{a, given three times, and teruca which 
' r r is simply a prolongation of the teq{a. Teru a gedola, or the great t ru a, 
is merely an exaggeration of the simple sound of that name. 'rhe Ger-
man Jews sound the teqfo gedola or great teqfo. (Hipkins, p. xiii.) 
The sound is produced by the ejection of a volume of air into the 
trumpet thro_ugh the lips, which act as a reed, pressed against the ori-
fice of the trumpet. 
According to Hipkins the embouchure of the shofar is very difficult, 
and but three proper · tones are usually obtained from it, although in 
some instances higher notes can be got. The short rythmic flourL hrs 
are common, with unimportant differences, to both the German and 
Portuguese Jews, and consequently date from before their separation. 
These :flourishes, as used in the ritual, are teq{ a CG shebarim. 0 I GO I 
GO ! G and terura 0000 \ COCO \ COCO I G usuall;y a tongued vibrato 
of the lower note. The gedola is the great teq{a concluding the :flourishes 
(p. xiii). "The notes here given are those usually produced, but from the 
empirical formation of the embouchure, and a peculiarity of the player's 
lips, an octave is occasionally produced instead of the normal fifth." My 
own observation has led me to the conclusion that the production of 
the octave is quite common. The fundamental, if obtained, is not re-
garded as a true shofar note. 
Wetzstein gives the following musical notation. 
Teqi'a. Sliebarim. Ter11'a. Teqi'a gedola. 
Icy 5 t4 
According to Mishna Rosh hashana, (1v, 9) the order of sounding the 
shofar is as follows: the ::;ounds are blown thrice, the time of the dura-
tion of the, teq{a is equal to that of three teru'as, and that of each teru" a 
is equal to three disconuecte(l 11otes. 
From this it would appear that the interrupted sound or shebarim 
was not known when this Mishna was written. This conclusion, how-
ever, can not be drawn · with certainty. 
THE. SHOF.A.R IN '.rHE LITURGY. 
Portions of the liturgy 'for New Year's Day have especial reference 
to the sounding of the shofar. First among these is the hymn, Adonai 
beqol shofar, by an unknown author: "With the sound of the trumpet 
will the Lord publish salvation, to. assemble the scattered sheep at the 
coming (accomplishment) of the vision of salvation. God is exalted with 
a triumphal shout." 
"With the sound of the trumpet God causes a voice to be heard 
from heaven, on the holy mountain, and on J erusale:ip.; then shall the 
place be established, by Thy right hand shall be restored to its primi-
tive "tate. God is exalted with a triumphal shout." 
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"With the sound of the trumpet the Lord will reveal the period and 
appointed time, when He will blow the trumpet and go in the whirl-
winds of the south; then shall the wicked kingdom of Edom be de-
stroyed. God is exalted with a triumphal shout." 
"0 Lord, with the sound of ·the trumpet wilt .Thou blow upon the 
holy mountain; the beautiful dwelling of Zion wilt Thou expand; Mouu t 
Seir shall be rent; the fixed stake shall be plucked up and removed. 
God is exalted with a triumphal shout." 
This is followed by a hymn composed of the various passages (to be 
discussed later on) in the Bible, in which· the use of the shofar is 
mentioned. The sounding of the cornet thereupon follows. 
The liturgy of the German and Polish J-ews contains the ten reasons 
for sounding tM shofar stated by Saadia Gaon. * 
Rabbi S~adia observes that God commanded us to sound the cornet 
as alluding to the following subjects: 
First. Because this day is the beginning of the creation o~ which 
God created the world and thus began to reign over it; and as it is 
, customary at the coronation of kings to sound the trumpets and cornets 
to proclaim the commencement of their reign, we, in like manner, pub-
licly proclaim, by the sound of the cornet, that the Creator is our king, 
and thus says David, "With trumpets and the sound of the cornet 
shout ye before the Lord." 
Second. As the New Year is the first of the ten penitential days, 
we sound the cornet as a proclamation to admonish all to return and.re-
pent, which if they do not, they cannot plead ignorance, as having been 
fully informed. Thus also we find earthly kings publish their decrees 
that 110ne may plead ignorance thereof. 
Third. To remind us of the Jaw given on Mount Sinai, as it is said, 
Exodus xrx, 16, "and the voice of the cornet was exceedingly loud," 
and that we ought to bind ourselves to the performance thereof, as our 
ancestors did, when they said, "All that the Lord has said, will we do~ 
and be obedient." 
Fourth. To remind us of the prophets who are compared to watch-
men blowing the trumpets as mentioned in Ezekiel xxxrn, 4, "Wboso-
ever heareth the sound of the cornet and take.th not warning, and the 
sword cometh and taketh him away, his blood shall be upon his own 
h ad, but he that taketh warning shall ave hi life." 
Fifth. To remind u ofthedestructionoftheHolyTemple, and the ter-
rif iug alarm of the enemy warrior· houting to battle a mentioned 
in J remiah rv 19 ' becau thou ha t heard, oh my oul, the ound of 
h trumpet, tb alarm f war, and th refore, when we hear the ound 
f th orn t w ought to be ·e ch the !mighty to rebuild the Holy 
T mpl. 
~- t.,, on of the gr at J e, i h ·holar of th midcll a es. 
to Aral>ic and wrote many important works. 

EXPLANATION OF PLATE XCVIII. 
SHOFARS. 
Fig. 1. '" Shofar, of the Great Synagogue, Aldgate, London. (Photograph from Hip-
kins.) 
2. * Shofar, exhibited at Anglo-Jewish exhibition. Supposed to belong to the 
pre-expulsion period (1290) of the English Jews. (From a photograph.) 
3. Shofar, carved and with inscription. (Photographed from W etzstein's 
paper.) 
* This fignre is illustratecl in the catalogue of the Anglo-Jewish exhibition. 
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Sixtb. To remind -us of the binding of Isaac w bo willing1y ubmitt d 
himself to tbe will of Heaven; thus ought we also willingly ,' ubmit 
'even to death itself, for the sanctification of the unity of IIi ~ holy name. 
Seventh. That when we hear the sounding of the corn t w ma , 
l)y the dread thereof, be in~ucerl to humble o~rsel~e _b fore the u-
preme Being, for it is the nature of these martial wmd m trument to 
produce dread and terror. As the prophet Amos ob erve , " hall a 
trumpet be blown in a city and the people not q_e terrified," 
Eighth. To remind us of the · great and awful day of judgm nt on 
which the trumpet is to be sounded as mentioned, Zephaniah 1, 14-16: 
''The great day of the Lord is near, it is near and hasteneth much, a 
day of the trumpet and of shouting." 
Ninth. To remind us to pray for the time when the outcasts of Is-
rael are to be gathered together, as mentioned, Isaiah xxvn, 13, "and 
it shall come to pass in that day, the great trumpet shall be sounded 
and those shall come who were perishing in the land of .Assyria." 
Tenth. To remind us of the resurrection of the dead~ and the firm belief 
thereof, as the prophet Isaiah saith "Yea, all ye that inhabit the world, 
and that dwell on the earth, when the standard is lifted up on the 
mountain, ye shall behold when the trumpet is sounded, ye shall hear." 
The Biblical passages relating to the trumpet are again employed in 
the additional service or Musaf, which is read on Sabbaths and holi-
days in place of the additional sacrifice commanded for those days. 
I_n llfi"shna Rosh hashana (IV, 5) minute directions are given as to the 
nature of the Biblical passages to be employed. 
The order of the blessings is as follows: A both (relating to the fore-
fathers), qedushath hashem (relating to the holiness of God), and gebu-
roth (relating to the greatness of God), and joined with them are the 
malkiyoth (relating to God as king), and the shofar is not sounded; then 
come texts concerning the holiness of the day, after which the shofar 
is sounded; then follow the zikronoth (memorials), after which the shofar 
is again sounded. Next follow the shofaroth (relating to . the shofar), 
and the shofar is sounded; he then says aboda"h, (worship), hoda'ah 
(thanksgiving) and birkath kohanim (the priestly bl_essing). Such is the 
opinion .of Rabbi Jochanan ben Nourrie; but Rabbi Aqiba objected 
saying to him: '' If the shofar is not to be sounded after the reading 
of the malkiyoth why are they to be mentioned," But the proper 
order is the following: .Aboth, geburoth, and qeflttshath hashem are said 
with which the malkiyoth are to be -combined; after which the shofar 
is to be sounded, then the zikronoth are to be read, and the shofar 
sounded; next shofaroth and the shofar is again sounded·; after which 
abodah, hoda'ah and birkath kohanim are said . . Mishna Rosh hashana 
(rv, 6) provides that no less than ten texts relative to mallciyoth, zilcro-
noth, and shofaroth must be said. 
Part of the Bible lesson of the day consists of a recitation of the 
sacrifice of Isaac, and there is a hymn in the service which dwells on 
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the incident. It is possible that it was sought to establish a basis for 
the sacredness of the Ram's horn from the fact that it was a ram. or 
'ayil which was caught in the thickets by its horns and which served 
as an offering instead of Isaac. In Talmud Rosh hashana we read 
"Ye shall blow before me with a shofar of a ram, in order that ye may 
be reminded of the sacrifice of Isaac, the son of Abraham." 
The hymn referred to above contains the acrostic Abbas, JudaJi, 
Samuel: i. e., Judah ben Samuel ibn Abbas,_ a poet of the twelfth ce11-
tury, who traveled from Spain to the Orient, and afterward became 
Rabbi of Fez.* 
MISHNIC REGULATIONS. 
The Mishna permitted the use of any horn. In Rosh hashana III, 
3, we read: "Every kind of horn may be used because it is a qeren." 
Rabbi Jose re,marked, are not all shofars called qeren ·(horn)? (Joshua 
VI, 6.) 
The shofar of New Year's day was usually the straight horn of a 
ya' al, a kind of antelope or wild goat (chamois), the mouthpiece of 
which was covered with gold; while the shofar of fast days was a ram's 
horn whose mouthpiece was covered with silver. 
The statute is found in Mishnah Rosh hashana III, 3: '' The 
shofar of the New Year was the straight horn of a ya'al, the mouth-
piece of which was covered with gold, and two trumpets were placed 
on either side. The sound of the shofar was prolonged and that of the 
trumpets made short, because the command of the day is for the shofar; 
(r-V) and on fast days crooked ram's horns were used, whose mouth-
pieces were covered with silver and two trumpets were stationed be-
tween them. The ·sound of the shofar was made short and that of the 
trumpets prolonged, because the command of the day is with reference 
to the trumpets (v). The year of the jubilee is l:wre the New Year with 
respect to the sounding and the blessings. Rabbi Jehudah, on the con-
trary, says: "On New Year they sound with the horns of rams, and at 
the Jubilee with chamois." 
The instrument used in the modern synagoge ha no adornments. It 
probably represents a more ancient form than the instrument described 
in the Mishna. 
A shofar, which had been broken and joined together could not be 
employed, though it e was admi ibJe, if it contained a hole which 
had be n cJosed o a not to interfere with the sound.t 
In tbe modern ynagogue the bofar i not sounded on New Year' 
day wh n it occur on the Sabbath. Thi eem to have been the 
• Karpel , Geachichte der Judiachen Literatur, p. 496. 
t "It is unlawful to u ea hofar which had b en rent and aft rwards joined to-
~ tber · al o on ompo d of veral pi c s joined togeth r. If a hofar had a hole 
which bad •n ·lo cl if it hind rs the proper ound, it may not be u ed; but if it 
t the pro1, r ouncl it may 1.,e u ed."-Mishna Rosh hashana, ur, 6. 

EXPLANATION OF PLATE XCIX. * 
SHOFARS. 
Fig. 1. Shofar of the eighteenth century, from Bagdnd. Exhibited at the Angl()• 
.Jewish exhibition. (Enlarged :i:'row a photograph.) 
2. Shofar exhibited at the Anglo-Jewisb exhibition . (Enlarged from a pho-
tograph.) 
3. Shofar (black from age) .belonging to the Great Synagogu e, L ondon. 
Exhibited at th e Anglo-Jewish exhibition. (.From a photograph . ) 
4. Shofar exhibited at the Anglo-Jewish exhibition. (Enlarged from a pbo-
tograph.) 
5. Shofar used by the Bene-Israel, a colony of Jews settled in Bombay and 
neighborhood. It was brought from Aden, and is said to be mad e of the 
horn of an animal called the "cudoo." Exhibite<l at the Ang lo-Jewish 
exhibition. (Enlarged from a photograph.) 
'· These figures are illustrated in the catalogue of the Anglo-Jew.isl! exhibition. 
PLATE. XClX. 
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ancient rule after the destruction of the temple, though it was • ubject 
to some modification.,;:, 
Mishna, Rosh hashana, IV, provides that some person other than the· 
reader of the prayers shall sound the shofar.t 
BIBLICAL PASS.AGES. 
We will now proceed to examine the biblical passages with reference· 
to the shofar. Its use fo1~ religious exercise is prefaced by the presence, 
of its sound at the giving of the law. (Exodus, xrx, 19; xx, 18.) 
It is mentioned with other instruments as a fitting announcement of' 
the new moon. The solemn feasts were similarly announced. New· 
Year's day was a "memorial of blowing," though it will be noticed that-
the passages in the Pentateuch which refer to this day, both use the 
word "teru' ah," or blowing, without expressly mentioning the shofar 
itself. 
'' Speak to the children of Israel as follows: In the seventh month, 
on the first day of the month, there shall be to you a Sabbath, a memorial 
of blowing, a holy conyocation" (Lev., xxrn, 24), while in anotherpas-
;;age it is simply called" a day of blowing" (NumbersJ xxrx, 1). 
Special feasts or solemn assemblies for particular purposes were. 
announced by the blowing of the shofar. (Joel, n, 15.) 
The great year of release, which occurr~d after the enumeration of' 
seven times seven years, was announced by the sounding of the shofar, 
not at the beginning of the year, on New Year's day, as might be. 
expected, but ten days thereafter, on the Day of Atonement . . (Leviticus,. 
xxv, 9.) 
In Isaiah's vision of the great day of judgment the shofar is blown. 
* "When the feast of the New Year happened on the Sabbath they u:sed to sound.. 
the shofar in the sanctuary, but not out of it. After the destruction of the temple, 
Rab ban Jochanan, son of Zaccai, ordained that they should sound (on the Sabbath) in 
every place where there is a tribunal of justice (Beth Din). Rabbi Eleazar says~ 
"He only issued this order in respect to Jamnia," but they {the other sages) saicl 
unto him, "it was the same for Jamnia as for any other place in which there is a 
permanent tribunal of justice.'' 
"And in this respect also was Jerusalem privileged above Jamnia, viz, that every 
city from whence Jerusalem could be seen and the sounding heard, which was near· 
enough, and to which it was allowed to go on the Sabbath, might Eiound; but in 
Jamnia it was only :permitted to sound before the tribunal of justice.-Mishna Rosh 
hashana, 1v, 2. 
t" It was not :permitted for the purpose of sounding the shofar on the feast of· 
New Year, to go beyond the Sabbatical limits, to remove a hea:p of stones under 
which a shofar is buried, mount a tree, ride on any animal, or swim over the waters 
to get a shofar, nor may he cut it with anything that may not be used, on account 
of transgression against the Sabbatical rest, nor disobey on its account any nega-
tive precept of the law; but a person may, if he choose, pour water or wine into the· 
shofar to improve its sound. Children should not be prevented from sounding, but; 
on the contrary it is lawful to be occupied in teaching them to sound."-Mishna:. 
Rosh hashana, IV, 8. 
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-to assemble "those who are lost in the land of Asshur and those -who 
.are outcasts in the land of Egypt." (xxvn, 13.) 
When David removed the ark 'to Jerusalem the sound of the shofar 
-was heard in the procession. (II Sam ue1; VI, 15; I Ohron., xv, 28.) 
It is mentioned along witb other musical instruments as a proper 
accompaniment of psalmody. "Praise Him witb tbe blowing of the sho-
far, praise Him with the psaltry and the harp." (Ps., CL, 3; cf. also 
XCVIII, 6.) 
Some years ago I was informed it had been introduced into opera by 
an Italian composer, with what success I do not know. 
WAR HORN. 
Tbe)nost ancie,nt US€, of signals of any sort was no doubt to apprise 
:a tribe of the coming of an enemy and to call together the clansmen for 
•defense. Possibly the earliest, certainly the most frequent use of the 
.shofar in Israel, was for military purposes. 
The ancient Egyptians used a trumpet for military purposes, but it 
was a long, straight metallic instrument like the Hebrew ha()o9era. 
(Wilkinson, I, 104f.) 
The troops seemed· to have marched to its notes. (Ibid., woodcut 
:289, and Rawlinson, History of Ancient Egypt, Vol. r, p. 491.) 
The shofar could be beard at a great distance. There is an allusion to 
its loudness in Isaiah (LVIII, 1): "Ory with a full throat, spare not, 
like the sbofar lift up thy voice, and declare unto my people their 
trausgression, and to the house of Jacob their sins." 
It played an important part in the imposing demonstration made 
before the walls of Jericho. (Joshua, VI, 4, 5, 6, 8, 9, 13, 16, 20.) 
When Gideon was filled with the spirit of the Lord he assembled 
the outlaws who composed his army by blowing the shofar (Judges 
VI, 34). Each man carried one of the instruments and the noise thereof 
very materially contributed to the su_rprise of the Midianite army. 
(Judges, vn, 8, 16, 18, 19, 20, 22.) 
In the actual narrative itself, the shofar is not as frequently men-
tioned as the constancy of its use for certain purposes might lead us 
to expect. The infrequency of its mention is in a way, however, a sort 
of evidence of the frequency of its use. The blowing of the bugle is 
a regular a part of a charge a the horses on which the cavalry i 
mounted. Its picture quene s would naturally strike the mind of a 
J)Oet and so the reference to the hofar in the prophetical book are 
num rous. 
In th following nin te n pa from the prophet , the hofar 
·ze war: 
· Jud· pulJ · · em, and ay, Blow ye th 
t g, an y, ' embl your-
h d (,J miab, IV 5.) 
! I c a h y chamb r of my 

EXPLANATION OF PLATE C. 
SHOFARS. 
::Fig. 1. Shofar in posE-\ession of Miss Elizabeth F. Aaron, New York. (From a photo-
graph of the original drawing, through the courtesy of the Century Colll-
pany, New York.) 
2. Shofar belonging to the Great Synagogue, London. Exhibited at the 
Anglo-.Jewish exhibition. (From a photograph.) (Inscribed.) 
Report of National Museum, 1892.-Adler. 
PLATE C. 

THE SHOFAR. 445 
heart; my heart beateth tumultu,ously in me; I can not remain silent; 
because the sound of the shofar hast thou heard, 0 my soul, the alarm 
of war." (Jeremiah, 1v, 19.) 
"How long shall I see the standard, hear the sound of the shofar1" 
(Jeremiah, IV, 21.) 
"Assemble, 0 ye children of Benjamin, to flee out of the midst of 
Jerusalem, and in Th~koa, blow the shofar and on Bethhakkere.m set 
set up a fire signal; for evil is seen ( coming) out of the north, and 
great havoc." (Jeremiah, -vr, 1.) 
"Then did I set watchmen over you, (saying) Listen to the sound of· 
the shofar. But they said, We will not listen." (Jeremiah, vr, 17.) 
"Saying, No; but into the land of Egypt will we· go, that we may not 
see war, nor hear the sound of the shofar, and that we may not have 
hunger for bread; and there will we dwell." (Jeremiah, XLII, 14.) 
"Lift ye up a standard in the land, blow ye the shofar among the 
nations." (Jeremiah, LI~ 27.) 
" And if he see the sword coming over the land, and blow the shofar 
and warn the people." (Ezekiel, xxxrn, 3.) 
"And whosoever heareth the sound of the shofar and taketh no 
warning; and the sword cometh, and taketh him away, his blood shall 
be upon liis own head." (Ezekiel, xxxnr, 4.) 
"The sound of the shofar hath he heard, and he hath taken no warn-
ing:; bis blood shall be upon him. But had he taken warning he would 
have delivered his soul." (Ezekiel, xxxnI, 5.) 
"But if the watchman see the sword coming, and blow not the shofar 
so that the people be not warned, and the sword cometh, and taketh 
away from among them some person, this one is taken away for his 
iniquity; but his blood will I require from the watchman's hand. 
(Ezekiel, xxxnr, 6.) 
"Blow ye the shofar in Gib'ah, the trumpetinRamah; blowthealarm 
at Beth-aven. (The enemy is) after thee, 0 Benjamin." (Hosea, v, 8.) 
"Set the shofar to thy mouth. (Let the en~my come) like the eagle 
against the house of the Lord; because they have transgressed my 
covenant, and against my law have they trespassed." (Hosea, VIII, 1.) 
"Blow ye the shofar in Zion, and sound an alarm on my Holy Mount; 
let all the inhabitants of the land tremble; for the day of the Lord 
cometh, for it is nigh."• (Joel, n, 1.) 
"And
1
I will send a fire against Moab, which shall devour the palaces 
of Keriyoth; and Moab shall die in the tumult, in the shouting, amidst 
the sound of the sbofar." (Amos, n, 2.) 
~, Shall a shofar be blown in a city and the people not become afraid °I 
Shall there be evil in a city, and the Lord have not done it." (Amos, 
m, 6.) 
'' A day of the shofar and alarm, against the fenced cities, and 
against the high battlements." ( Zephaniah, r, 16.) 
''With impatient noise and rage he holloweth (with his hoof) the 
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ground, and keepeth not quiet when the shofar's voice (is beard)." 
(Job, xxxrx, 24.) 
OTHER USES. 
From the Talmud we learn that the use of the shofar as a note of 
-alarm of war was transferred to other seasons of danger and distress. 
Famine, plague oflocusts, and drought (Mishna Taanith, 1, 6) occasioned 
the blowing of the shofar. 
The shofar was employed at the public ceremony of excommunica-
tion.* (Wetzstein, p. 67.) 
A very curious use of the shofar in later times was in funeral cere-
monies (Wetzstein, p. 67). I agree with Wetzstein that this use of 
the instrument is quite apart from the usual Semitic custom and was 
probably borrowed. · · 
As a signal instrument of war it had various uses, possibly accord-
ing to the note that was blown. It was the signal for going out to 
battle, for the announcement of a victory, and for a recall of th~ troops. 
It was with the shofar that Ehud assembled the people. "A.nd it 
came to pass, when he was come, that he blew the shofar on the moun-
tain of Ephraim, and the children of Israel went down with him from 
the mountain and -he before them." (Judges, III, 27.) 
"And again there happened to be a worthless man, whose name was 
Sheba, the son of Bichri, a Benjamite, and he blew the shofar and 
said, 'We have no part in David, nor have we any inheritance in the 
son of Jesse; every man to his tents, 0 Israel.'" (II Samuel, xx, 1.) 
Isaiah refers to this use (XVIII, 3) :t "All ye inhabitants of the world, 
and dwellers on the earth, when the ensign is lifted upon the moun-
tains, see ye; and when the shofar is blown, hear ye." 
When Jonathan had defeated the Philistines in Geba, "Saul blew 
the shofar throughout all the land, saying, Let the Hebrews bear," 
(I Samuel xrrr, 3,), and thus become acquainted with the victory. 
It announced the end of the struggle between Almer and Joab which 
succeeded the death of Saul. (II Samuel, n, 28.) 
After the death of Absalom, which really ended the revolt agaiust 
David, Joab blew the shofar and the people returned from pursuing 
after Israel. (II Samuel, XVIII, 16, cf. also II Samuel, xx, 22.) 
The shofar was employed to announce the coronation of a king. 
Tlli' may be considered but a feature of its use for military purpo.;es, 
, ince, a ome of the passages about to be quoted show the ·oronation 
*In Sanhedrin, 7 b., we read: '' Rah Hnna when abont to hol<l court wa • cco tomed 
to a 'k for the implement of hi. trade: a rod, a ·trap, a shofar, and a ndal." The 
shofar, remarks Ra hi, wa. for u eat an excommunication. 
t Takareh Khaneh, a ro,·k near Bandamir in Persia, is o called (ac ording to tra-
dition ) hecau e at th ound of drum and trumpet the workmen ngaged on the 
wall and dik in th n in·hhorhood a sembled there to receive their wages and Jt 
provision. (Ousely, n, 1 6.) 
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of the king and the announcement of his victory over some other tribe 
or faction were one and the same event. 
When Absalom was engaged in the revolt against bis father he sent 
spies among all the tribes of Israel announcing bis intentions and in-
forming them that when they heard the shofar sounded they might say 
that he had become king. (II Samuel xv, 10.) 
In the directions given with regard to the coronation of Solomon the 
use of the shofar is expressly mentioned (I Kings, 1, 34 and 39), and its 
sound affrighted Adonijah and guests at their banquet. (I Kings, 1, 
41. ) 
The overthrow of the house of Ahab and the coronation of J el;m 
were proclaimed in the same way. (II Kings, ix, 13.) 
ETYMOLOGY. 
The etymology of shofar is not at all clear. Gesenius derived it 
from the stem shafar "to be bright, clear, beautiful-possibly on ac-
count of its clear sound," but this is hardly satisfactory. The editors 
of the eleventh egition of Gesenius retain the same explanation.* 
Nothing_ can be learned from Arabic sabbur.t This is simply bor-
rowed from the Talmudic form sippura or sippur, the bin Arabic repre-
senting the Hebrew p, as the Arabic possesses no p, but only f.+ 
The trumpet now used by the Arabs of Asia Minor, which they call 
seifur, is a metallic instrument. It is possible, however, that the word 
was originally applied by the Arabs to an instrument of horn.§ 
The Arabian Jews called the shofar saafar,. We may, however, get 
some light from Assyrian. II · 
According to Stade (Grammar, par. 218a) the Hebrew shofar stands 
for a form sappar, and exactly this form bas b~en found in Assyrian. 
In a cuneiform list of animals (II Rawlinson, vr, 6 cd) we find, following 
atudu, "he goat," the word sapparu, which is accordingly the name ·of 
an animal, possibly of the goat order. The word also occurs in a 
*They say parenthetically that the shofar was the shape of a horn and possibly 
made of horn. 
tWetzstein, p. 73, proposes an Arabic etymology; sufra and saffr fo Arabic mean 
edge or corner, and it is probably his idea that they bear the same relation to shofar 
that corner bears to Latin cornu . The late Prof. de Lagarde compared shofar with 
Armenian shifora (Armer:i¥che Studier,, p. 117, No. 16931). 
+ Cf. Siegmund Fraenkel, Die .Arnmaischen Frerndworter im .Arabischen, Leyden, 
1888, p. 24. 
§ See Musical Instruments and their Homes, by Mary E. Brown and William 
Adams Brown ( Tew York, 1888), p. 196. It is principally interesting b ecause it 
resembles the trumpet played by an Assyrian warrior on a bas-relief of Nineveh and 
the Hebrew trumpet r epresentetl on the arch of Titus at Rome. This latter is not 
identical with the shofar; it i the straight metallic trumpet or ha9or;era which is 
r pre ented ou the arch of Titus (Engel
1 
p. 24). 
II Jt'r. Delitzsch, Prolegomena eines neuen Hebraisch-.Aramaischen Worterbuches zum 
Alten Testarnent, Leipzig, 1886, p. 125. 
). 
448 REPORT OF NATIONAL MUSEUM, 1892. 
bilingual incantation (V Rawlinson, 50, 47-49b) describing the action of 
the disease called asakku. · The passage reads: turaha ina qaqqadisu u 
qarnisu i99abit, atuda fappar sadi iappartasunu i99abit, " the mountain 
goat by its head and horns it seizes, the he goat, the sappar of the 
mountain, by i ts s.ippartu it seizes." Here sappartu undoubtedly means: 
" horn," being th~ feminine form used in Semitic to denote lifeless objects: 
(Gesenius, Grammar, par. 107, 3, a); the conclusion -would, therefore, be 
that the shofar is so called because it was originally made of the horn 
of the species of goat called sappar.* The Hebrew shofar corresponds 
to .Assyrian sappartu, it being worthy of notice that shofar, although 
not possessing the feminine termination in the singular, always makes 
a feminine plural.. 
In the discussion on the Wetzstein paper Mr. Hartmann suggested 
that the peculiar shape of the born given to it artificially was intended 
to imitate the shape of the horn of some wild animal, possibly the wild 
sheep ( Ovis cyprias); not that I apprehend that the suggestion is exactly 
correct, since, as will be seen, the shape is not uniform. The suggestion, 
however, that the horn was not that of a domesticated animal, but 'of an 
animal more difficult to get, seems to have a certain inherent probability. 
Wetzstein is of the opinion that the use of the ram's horn may have 
been borrowed by the Israelites and goes back to a people who were 
engaged solely in the care of sheep. By these it was used as a signal 
of alarm. 
SIMILAR INSTRUMENTS. 
Various ancient and modern nations have use4, the horns of animals 
for wind instruments. The following specimens are preserved in the 
collection of musical instruments in the U. S. National Museum. 
At the time of the Festival of the Prophet the Berbers use a horn 
which consists of two rams' horns joined at the ends and provided with 
metal mouth-pieces. This instrument is now called zamr. The speci-
men belongs to the National Museum and was collected by Mr. Talcott 
Williams. 
The Shringa, "an ancient outdoor wind instrument of the horn 
species. It is commonly known as the Indian horn. It was the favor-
ite in trument of the Hindu god Siva." It i. a common ox or buffalo 
horn of dark color, crap d and poli bed, the tiJ) cut off and the em-
bou ·hure enlarg d and haped with a hot irnn. It is 12½ inches in 
I ngth and the diam ter varie from five-eighths to 2f inches. In form 
it diff r .' in nowi e from the hofar. (Pl. xcvn, Fig. 4.) 
' h, Emuu ·hi al. o known a the Ponza, Apunza, and Ou,kpu:e, an .Afri-
·an rnmp r w, r horn mad of an elephant' tu k, the natural cavity 
Bar n von Korff, in th di ·n . ion of Wetz tein's paper, as. rted that the goat 
horn wa · till n cl for ma kin er • ho far by th J w of Poland. If this . tateru nt he 
·onld p int to a tradition more ancient than that contained in th Jewi h / 
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forming the bore of the 110.ru. (Pl. xcvn~ Fig.10.) The embouchure is 
formed on the inner or concave side of the tusk, the ivory being worked 
away so as ·to leave a, projecting mouthpiece 3~ inches long, 1½ inche~ 
wide and one-half inch high. The instrument itself is 21-z inches long; 
the diametei' tapers from 3¼ by 3H to three-fourths of an inch. It is made 
by the Palla Balla negroes of the Lower Congo. 
African war horn made of elephant's tusk, rudely carved about the 
mouth hole and smaller end. It is suspended by a cord of human hair 
sennit. The natural cavity forms the bore of the horn. The embouch-
ure is made in the concave side of the born and is elliptic in shape. 
The instrument is 20 inches long, the diameter of the bell being 3½ 
inches. There are four other war horns of elephant's tusks, made in 
various parts of Africa, which do uot differ in form from the specimens 
described above. 
The natives of Sumatra use a trumpet made of the horn of a cow.* 
The eariiest metal trumpets were constructed on the same principle 
as the shofar, and in some cases the form of the instrument is plainly 
a copy of some natural horn. t 
In one of the smaller mounds at Tello, M. de Sarzec discovered a 
fragment of a large bronze statue. "It was,'' he says, "a life-sized 
bull's horn of bronze plating, mounted on a wooden frame, but the 
wood was..carbo~ized by the action of :fire." 
There is a Siamese engraved copper horn in the U. S. National 
Museum shaped like a .buffalo horn. ( Pl. xcvrr, Fig. 5.) The British 
Museum possesses a bronze Etruscan cornu (engraved), constructed on 
the same principle (Engel, p. 33). Of similar pattern was the tuba. 
Both the cornu and the tuba were employed in war to convey signals 
(ibid., p. 36). . _ 
The Greeks had a curved horn, lceras, made of brass, and. a straight 
horn, salpinx, exclusively used in war ( ibid., p. 32). . Trumpets are 
often mentioned by writers who have recorded the manners and cus-
toms of the Indians at the time of the discovery of America ( ibid., 
p . 67) . . No specimen of such trumpets have so far been discovered 
among North American aboriginal remains. A wooden wind instru-
ment is in use among the Oarvadoo, an Indian tribe in Brazil. "With 
this people it is the custom for the chief to give on his war trumpet 
the signal for battle, and to continue blowing as long as be wishes the 
battle to last" (ibid., p. 69). · 
The metallic descendant of the Iudiau buffalo born, the shringa, men-
tioned above, is the rana -shringa., an outdoor instrument made of cop-
per, formerly used in military and now universally in religious pro-
cessions throughout India, both by Hindus and Moharp.medans, the 
* Inclonesien, oder die Iriseln cles malayischen A.rchipel, von A. Bastian. III. Liefep1.,ng. 
Sumatra. und Nachbarschaft. Berlin1 1886, Pl. n, No. 5. 
t_Babelou: Manual of 01·ientai Antiquities, p. 37; Revue archeologique, 1883 (3e 
eerie, t. ll), Pl. XX, . 
H. l\lis. 114, pt. 2--29 
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performers usually being Hindus of the lower caste. In the villages 
of southern and central India the watchmen b1ow it at sunset and at 
certain hours of the night, like the German nachtwiichter. In large 
citie~ a horn-blower is always attached to the police. There is seldom 
a guard or detachmeut of native hregular troops without one. It is 
employed in all processions, temple services, marriages, and other 
festive occasions, arid at funerals.* 
A.nother trumpet of the same class is the kurna, used chiefly in reli-
gious processions, or in festivals in honor of local divinities. Only 
Brahmins and persons of a certain rank are permitted to use the kurna. 
It is esteemed by all Brahmius to be the most ancient instrument of 
music in existence, and the sound of it to be especially pleasing to the 
gods in various particular ceremonies and at solemn parts of the sacri-
fices (Of. Ibid. loc. cit.). 
. . 
CONCLUSIONS. 
In conclusion, the following deductions, which seem to be legitimate, 
are drawn, though an are not advanced with equal confidence: 
(1) The oldest wind instrument used by inland peoples was the horn 
of an animal, with a natural cavity, and a mouthpiece formed by cutting 
off the end. Horns which required hollowing came later into use. 
(2) These horns were originally used as signals in time of danger 
and for making announcements in general. 
(3) Many of these important announcements had a religious charac-
ter. The antiquity of the instrument caused its permanent adoption 
for sacred purposes. 
(4) The shofar, speaking especially of the instrument of that name, 
was originally a wind instrument, made of the horn of a wild goat. Its 
sacred character may be connected with sacrificial use made of the 
goat. 
(5) The etymology of the word is to be sought ju the Assyrian sappar, 
a species of wild goat; sappartu, (the feminine form) meant original1y 
the horn of the sappar, an<l. it may afterwards have been used for horn 
in general. 
Tribes dwe1ling near the ea n ed hell for the same purpose. Bib-
lical Hebrew po se, e ' two other word for the horn of some special 
animal, qeren and yobel, wbi b were originally applied to animals. It 
i. · intere ting ju this conn ction tllat Hebrew qeren, Latin cornu, and 
Eno-Ii h horn are all u · <l uoth for a wiu 1 in .tmment and for the horn 
of an animal. 
CJ. 'apt. )f<',tclow Taylor. Proceedings of th• Royal Irish Academy, Vol. 
n, Pl. 1, p. 11 . 
THE CRUMP BURIAL CA VE, 
(BLOUNT COUNTY, ALABAMA.) 
By PRANK Bmrns, U.S. Geological Survey. 
This cave was discovered in the summer of 1840, by Mr. James New-
man and some of his friends while hunting. It· is located on the 
banks of tbe southern branch of the Warrior River, in Murpheys Val-
ley, Blount county, Alabama, and is in the steep limestone cliffs where 
the river entered a gorge and left the valley. The entrance to the 
cave was about 400 feet above the stream and 50 feet below the plateau 
above. The opening into the cave was so small that a man could 
scarcely crawl into it. Procuring lights, the hunters entered the cave. 
They found it perfectly dry, the air pleasant and cool, and the rooms 
sufficiently large to accommodate the rather large party of young men. 
A short distance from the entrance was a room, which proved to be a 
"burial cave" of the aborigines. They found eight or ten wooden 
coffins of black and whit.e walnut, hollowed or cut out of the solid, 
after the fashion of the ''du.gout" canoe. The coffins were sent to the 
Smithsonian Institution, where they have been restored as far as pos-
sible, and are now exhibited in the department of prehistoric anthro-
pology. Eight have been restored, and there are in addition many 
parts of coffins. The coffins are about 7½ feet long; 14 to 18 inches 
wide, 2½ inches thick, and 6 or 7 inches deep. They have bee:p. hol-
lowed out by fire, aided by stone or copper chisels, or hatchets. Traces 
of the use of both implements are to be seen on the i~side. The ends 
are open, as shown in Fig. 1 of the accompanying plate. (,Pl. ur.) 
In proximity to the coffins were twelve or fifteen human skulls, and 
also a large number of h_uman bones. These were scattered around, 
showing · that ther~ had been disturbance after burial, whether by 
beasts of prey or otherwise could not be determined. If there were 
bones of other animals, it was not observed or not reported. 
There were five or six wooden trays-one was secured and sent to the 
Smithsonian Institution. It is 18 inches long, 12 inches wide, 1½ inches 
thick at the bottom, reduced to thin edges at the top, and 3 inches deep. 
Also six small wooden bowls, a fragment of one only being secured. 
Scattered about, but near the skeletons and coffins, were found the 
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following objects : About 200 poun~s of galena, some of the larger 
pieces being rudely grooved, similar to the aboriginal stone axes and 
mauls, as though for warclubs-casse-tetes j a number of arrow and 
spear heads and other relics ; a small copper hatchet, a copper chisel 
about 5 inches long, and about twenty copper ornaments, most of these 
having smaJI holes drilled as though for suspension; six or seven large 
shells ( Fulgar ca,rica); some shell disks and beads and pieces of wooden 
matting about 6 inches square, made of bark or cane and much decayed. 
One of the copper chisels and some of the galena were in one of the 
coffins. 
The opening of the cave was enlarged, and became a place of some 
celebrity, being visite~ by the citizens, neighbors, guests, etc., who 
carried away such things as suited their fancy. The skulls were car-
ried away by doctors, and the beads were appropriated by the children, 
while others broke up the galena and carried it away for the purpose 
of making bulleb,. · 
The cave remained in thiR condition for-twenty or more years. Dur- · 
ing the war for the suppression of the rebellion, the cave was excava-
ted for saltpeter, and was also a hiding-place for refugees. The coffins 
were badly damaged, as is shown · by their present condition, but 
fortunately were not destroyed. How they could have escaped use as 
firewood is scarcely imaginable. 
The late Rev. William Crump owned the laud 011 which the cave was 
situated, aud from whom it takes its name, and his family still owm, it. 
They had in their possession a 'few years ago, a number of copper 
objects, a few stone implements, and two of the large shells, one of 
which was used at the blacksmith shop for pouring water on hot iron. 
I made effort to obtain these relics, but failed. They permitted me to 
visit the cave and collect the coffins and pieces there, which I hauled 
a distance of 30 mile to the railroad, and shipped them to the Na-
tional Mu 'cum. I spent Home time on different occasions in visiting 
thi cave aud talkiuo· to Mr. Jame ' Newman and others who discov-
ered the cave, and obtained from them the facts which I have here re-
corded and whi ·h I regard in every way a: reliable. That the cave 
wa a very old burial place i undeniable. 
Th r i.' a 'mall mound at the foot of th bluff in the narrow river 
bo tom and around it a JJumber of relic,· hav , been plowed up, one 
of whi ·h w,1.· a ·ton wh l" with a 0Toove around it, probably used 
a par of a ma ·hin for drilling hole in tone aud copper. 
Ab nt fiy' mil . ' 11 rth of th Crnmp 1av , on the mountain of Jiurn-
t ju· b n ath th ov >rhan°·i11g lift' of l\Iill tone Grit, I fouud and 
f nrnr l th l\Iu.· um < n Indian ladd r wl1i b :to d again t tbe 
HlHl Jtad h u u: l mount or ·limb up to what he people 
. a large room , dr place und r o erhaugino-
u, , l lih• h c v for bnria1 purpo . This 
about iuche' in diameter, is about 
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OBJECTS ILLUSTRATING PREHISTORIC BURIALS. (Bronze age.) 
Fig. 1. Hollowed oak coffin, containing skeleton of a man. (Treenhoi, Denmark.) 
Fig. 2. Woman·s woolen dress found in oak coffin. (Borum-Eshoi, Denmark.) 
Fig. 3. Detail of woman's woolen drPss. (Denmark.) A similar specimen in the 
U.S. National Museum. (Cat. No. 136615.) 
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14 feet long, has 7 or 8 steps, 18 or· 19 i1iches_ apart, made by cutting 
nto the tree a scarf about 6 inches high and 2 inches deep. Near the 
foot of the ladder, but out in the open air, was a rock mound of good 
size, from which some relics had been dug by parties hunting for 
buried Indian money. · 
rrhere are many such houses in the coal measures, and they were 
. used ·by the aborigines as dwelling or burial places. · I have found 
human bones, and in one instance some beautiful arrow-heads, in a 
number of such places among the mountains. The aborigines would 
lay t heir dead away in rock crevices in wild and retired spots, and 
cover them with stones enough to protect them from wild animals and 
leave thein in the "Eternal Silence." · I have in some instances sent 
the bones to the Museum; in other cases I left them undisturbed. i 
have walked many miles for the purpose of making similar investiga-
tions through the country formerly belonging to the Creeks or ·Musco-
gees, when it was impossible to ride and dangerous even to walk. 
In the year 1881 I visited the site of a former Creek Indian village 
in Brown's Valley, Marshall County, Ala. This was a village of 
friendly Creeks. They had helped Gen. Jackson in the war against 
their countrymen, and after peace ~as mad·e, he removed and settled 
them on lands of the Cherokees until they were sent west of the Mis-
sissippi. The early settlers told me that when_ one of the Creeks died, 
they buried him in a corner of one of the huts or wigwams, which in 
this village were small houses made of logs after the manner of th-e 
white.settlers, and. that when a person was buried in each corner of a 
hut, it was pulled down and removed to another spot. I had no means 
of verifying this report. In the Cherokee country they buried their 
dead in caves in some instances, but generally in the ground, like 
Americans. 
REMARKS BY MR. THOMAS WILSON:-While this method of coffin 
burial was unusual, if not unknown in the United States, yet there 
were similar burials among the prehistoric peoples of other countries. 
In the center of one of the display rooms in the great Prehistoric Mu-
seum at Copenhagen stand two co~ns, similar in appearance to those 
just described, made of the cloven and hollowed trunk of an oak tree · 
(Pl. er, Fig. 2). One came from Treenboi and the other from Borum-
Eshoi, Denmark. One contained the body of a man; the other that of 
a woman. The skeleton of the man had crumbled away; that of the 
woman was well preserved. From the remains of the clothing they 
have been able to reconstruct the garment of that period (Pl. er, 
F ig. 3). The material was wool, which had been closely spun, and 
was of the color known -in the United States as "butternut"; whether 
that was the original color, or whether it had been changed by contact 
with the oak coffin, was not determinable. The garments consisted of 
a high cap, a wide, roundly cut mantle, a sort of tunic, pieces of 
wool which had probably covered the legs, while at the feet . were 
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remains of leather or skin, which had possibly been shoes. The cap 
was without a visor, and it and the garment were covered with a pro-
jecting knotted thread, which hung down. The tunic was kept together 
with a long woolen belt, which went twice around the waist, was knotted 
in front, and the two long ends hanging down were decorated with 
fringe. At his left side lay a bronze sword in a wooden sheath lined 
with skin. At the foot was a round wooden box containing a smaller 
box of the same kind, which, in its turn, contained an extra woolen 
cap, a horn comb,and a bronze razor. The bodies in both burials were 
wrapped in cow-hide. The woman's coffin contained a bronze fibula, or 
safety pin, a bronze dagger with a horn handle, a spiral finger ring, 
two bracelets, a torque, and three round and beautifully decorated 
bronze belt plates of different sizes, with points projecting in the 
middle. . 
. There is in the National Museum a square of the same cloth _from 
a similar burial, obtaii+ed by myself at Prederichsund, a detail of 
which, the fiber and mode of weaving, can be seen as shown in Fig. 3 
of the plate. In these cases the coffins were different from those at 
Crump's Burial Cave, the corresponding upper half of the tree trunk 
having been hollowed out and serving as a coffin lid . . 
The London Chronicle (1767) reports the opening of a mound (barrow) 
near Wareham, Dorsetshire, wherein was found a human burial in the 
hollowed trunk of an oak tree. The bones were wrapped in a covering 
of deer skins sewn together. And here was found what was consid-
ered a piece of gold lace wrought _into lozenge p~ttern. (Mrs. Bury 
Pallister, Bistory of Lq,ce, p. 3.)] 
MINUTE STONE IMPLEMENTS FROM INDIA. 
By THOMAS WILSON, Cumtor of Prehisto1"ic Anthropology. 
The National Museum. has become possessed of an extensive series of 
minute chipped stone implements from India. They were collected by 
Mr. A. d. Carlyle, formerly of the Archreologic Survey, in the V~ndhya 
hills or mountain,s in central and north-western India. They were ob-
tained through the assistance of Mr. Charles Seidler, of London. The 
series comprises every condition of the implement, from the rude mate-
rial, the nucleus or· core, the flake-soinetimes rude, often quite symmet-
rical~and · so on through the various steps, unt.il is reached _the 
:finished chipped implement of every form. Their peculiarity, differing 
· from otller prehistoric implements, is their remarkably small size. The 
. coreR themselves are rarely more than an inch and three-quarters in 
length, and the blades are rarely more than an inch and a quarter or 
an inch and a half-the majority of them are not more than an inch, while 
the finished specimen is frequently not more than five-eighths of an 
inch in length. Needless to say that all these flakes are of extreme 
thinness. The :finished implements are of various forms-slim, almost 
needle-like, triangular, with a base, convex, straight or concave, quad-
rilateral, trapezoid, rhomboidal; while the most delicate and :finely 
:finished are in the form of a crescent. · 
· These various shapes are indicated in the :figures on the accompanying 
plates, and the numbers of each kind belonging to the collection will be 
given in the list at the end of this paper. Plate en represents some of 
the implements by photograph. There is a marked difference between . 
the two edges of the crescents . . The crescent edge is thick and has been 
worked in to its present shape by tlie secondary chipping of the most 
minute kind, while the straight edge is the cutting edge, sharp and thin, 
just as it comes from the nucleus, and is without any secondary chip-
ping. The material compl'ises all the variety of silicious rock jasper, 
cb0rt, horn-stone, flint, agate, and chalceciony; some of them are rare 
and :fine specimens. They belong to the neolithic period, although they 
are. something new to its culture. The whole series bears the same im-
press. The similarity of form and mode of manufacture and their be-
ing found in the same general locality, is evidence sho~vhw the same 
intention on the part of t·he makers, although we are quite i: the dark 
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as to what that intention was. All varieties of small implements were 
found by Mr. Carlyle in the caves and rock-shelters among the Vindhya 
hills in places difficu~t of access arid unknown to the ordinary traveler. 
Some of them were found in the alluvium at the mouth of the cave, 
where they had been washed out and were caught in slight le~ges of 
the rock, after the fashion of washed gold in the rocking-cradle. Within 
the caves they were found in the upper strata,, while immediately be-
neath, but separated from them, were larger implements, different in 
size, kind, and style, and formed of indurated sandstone, hematite and 
chert. Crescent implements were found in grave mounds in the neigh-
borhood of the caves, leading one to suppose that the inhabitants of 
the caves who made these implements built the mounds and here 
buried their dead. Mr. Carlyle, while agreeing that these implements 
belonged to the neolithic period, has found those belonging to the 
paleolithic period in the same locality, and believes that the evidence 
of th~ archIBology of the district shows, contrary to the opinion held 
in regard to Western Europe,. that there was no such hiatus between 
the paleolithic and neolithic periods, and that the series of implements 
run from one period to the other, their difference being accounted for 
by the ·general progress from the lower to the higher civilization. To 
this period of transition, Mr. Carlyle has given the name of "mezo-
lithic." 
It is not easy to determine the purpose of these small implements, 
especially the crescent, trapezoid, and scalene triangular, which have 
neither known prototype nor antetype . . Some of the triangular and 
long-pointed ones might have served as arrow-heads. H they had been 
found on the California coast, they would, without doubt, have been 
thus attributed; but they are entirely different from any recognized 
arrow-heads in the Western Hemisphere. It bas been suggested that 
they, or some of their kindred, might have been used for tattooing, 
but there is nothing more to favor this than its possibility and our ig-
norance of their real purpose. Some of the smaller and straighter 
OQjectR might have erved as needles or perforators. A possible use 
akin to that of tattooing might have been that of the medicine man 
for bleeding or scarifying. One can scarcely understand any use possi-
ble whi ·h hould have required the infinite number of these implements 
or confined tb m to the one general locality. 
There nr Jy i not enough distinctiveness in these implements to 
induc the b lief that they form a racial di tinction. 
fr. 1arlyl report · that on the wall of ome of the caves at Morahua 
Pahar th r w re rud drawing of men and animals painted in red. 
h w r f h u ual hara t r een in pictographs of savage races, 
, llCl tJ1 in r · i in rea. cl by th fa ·t that in the e caves, a11d as oci-
, t cl , i lt h .' • impJ ment. rude pott ry wa · found, roughly orna-
, 1 · in ·i.· • l mark ' " ·bi h mi ·h h. Y he H mad by , ome oftbe e 
li e pi c f p tery ' "a · Mr. Carlyle, "were rubbed 
~eport of National Museum, 1892.-Wilson. PLATE Cit. 
A SERIES OF MINUTE PREHISTORIC STONE IMPLEMENTS FROM CAVERNS IN THE VINDYA HILLS, 
INDIA. 
Four-sevenths natural size. 

,Report of National Museu m, 1892.-Wilson. PLATE CIII. 
I. 
MINUTE PREHISTORIC STONE lMPLEMEN1'S FRO~I CENTRAL AND SOUTHERN FRANCE. 
Natural size. 
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down aud smoothed by piec~s of red hematite ~hich had been brought 
from the laterite deposits." There were also grinding stones with which 
this hematite might have been ground into a paste, such as would serve 
to decorate the walls. These implements have been found by other 
travelers-other: archreologist,s, one might say. Mr. Rivett Carnac has 
found them in the Panda district and described them in a paper en-
titled "Stone Implements from the Northwest Provinces of India," 
Calcutta, 1883. Sir John Evans has als~ describ~d the discoveries of 
workee,l flints near Jubbalpur, in central India, in Proceedings of the 
Society of Antiqiiaries, second series, Vol. III. Prof. Haynes, of Boston, 
found some in Egypt; Bellucci found tl?-~?1 in Tunis; the French army 
of occupation found them all along the northern coast. Adrian de 
Mortillet describes them in L' Homme, Vols .. r and n, as from central and 
southern Fra11ce. While those from France _are similar to these now 
under discussion from India, yet it is to be suggested that they are 
not in sufficient number to be more than sporadic (Plate crrr). Mr. 
Merejkowski found some of these in the Crimea near Kizilkoda, and 
ha:s described them in his Premier recherche sur l' age de· la pierre en 
Russie (St. Petersbourg, 1.880). Whether these are of types sufficiently 
pronounced and are found in sufficient numbers to have relation to the 
implements from India, I am unable to say. 
CA1'ALOGUE OF SMALL CHIPPED IMPLEMENTS FROM INDIA, SHOW-
ING FORM, MA 1'ERIAL, AND LOCALITY. 
Colleclied by Mr. A. C. CARLYLE. 
CRESCENT-SHAPED IMPLEMENTS : No. 
Perfect: Morahua Pahar: Agate, chalcedony, chert . _ ...... __ ... _ . _. . • • • • • 26 
Broken at. both ends: Morahua Pahar: Agate, chalcedony, jasper, chert . . 14 
Some broken: Barkura, west of Morahua: Jasper, chert ...... ___ . . . . . . . . . 13 
Perfect: Partap Ganj: Agate ......... _ ................. _ ................. . 
Perfect: Basari, east of Maihiar: Agate and chert ........... _ .... _ ....... . 
Rude~ Iathi, Riwa Territory: Carnelian, agate, chalcedony ............. . 
Perfect: Barkura, west of Morahua Pahar: Chalcedony .... _ ............ . 
QUADRANGULAR: . 
Barkma, west of Morahna Pahar: Agate ....... _ ....... __ .. __ .... __ ... __ _ 
• Partap Ganj : Agate ......... _. _ ......... _ .... _. _ .. ___ ... ____ .. __ . _ .. ____ . 
TRIANGULAR: 
Barkura: Chalcedony .. _ ...................... __ .. 
Morahua Pahar: Agate, jasper ....... _. _ .......... : : : : : : : : : : : : : : : : : : : : : :.: 
Likhneya Pahar: Agate·· .·······-·· .......... . 
Magardah Pahar, Mirzapur district: Agate . _ .. ::::::: ~: '.::::: : : : : : : : : : : : : 
Fields near Banda: Agate .................... _ . __ .. _. _ ..... ____ . _ .. _ .. _ . 
Fields near Banda: Agate, chalcedony ........ _ ..... __ ...... ____ .. _ ...... _. 
LONG, NARROW-POINTED IMPLEMENTS WITH UOUNDED BUTT: 
Moretha Pahar: Agate ... _ .......... __ ..... ; .......................... _ .. . 
Morahua Pahar: Agate .............. ___ ............... _ .......... _ ....... . 
Partap Ganj .... · . . ... _ .... _ ..... __ ......... __ ........... __ ............... . 
l:\IPLEMENTS WITH SLOPING END: 
Barkura : Chalceuony ........ _ .... . ...... . ........... _ ............. . ... _ .. 
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lMl'LEMENTS WITH SLOPING END-Continued. No. 
Barkura: Chert ................... .. ... ..... ·... .. ........................ 2 
Chorwa Pahar, L aoriya Dah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Partap Ganj ....................................... · .................. . _.... 1 
Iathi, Riwa Territory: Jasper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Fields near Banda: Chert.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Mi sir Gaon,. south of N aon: Jasper ........ ~... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Magardah, Mirzapur district: Agate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Morabua Pahar: Agate, chalcedony, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
DRILLS: 
Likhneya Pahar: Agate . .-................................................. 2 
Baghe Khor, West Bhains-awar: Moss agate, chalcedony.................... 4 
Moretha Pahar. . . . . . . . . . . . . . . . . . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Moretha Pahar ......• .•........•.. .................. ......... · ............ . 
· Bhagatpura near Hanumana: Jasper ..................................... . 
CRIMPED-BACK FLAKES: 
Morahua Pahar: Agate, Jasper, etc ... .............................. ... ... . 
ROUND"·ENDED IMPLEMENT: . 
Morahua Pahar: Agate ................................................... . 
POINTED IMPLEMENTS: . 
Likhneya Pahar: Agate .................................................. . 
ROUND-ENDED IMPLEMENTS: 
Dopga Pahiir, east of Satua .............................................. . 
Moretha Pahar: Agate ............. ~ ..................................... . 
Amila Na.la Bhains-awar: Agate .................................... .. ... . 
LONG POINTED IMPLEMENT: 
Morahua Paliar ............................................. · ............. . 
S:ifALL OVAL IMPLEMENTS: 
Fields near Banda: Agate, _chert., etc .................................... . 
SMALL, NARROW IMPLEMENTS WITH FINELY WORKED POINTS: 
Morahua Pahar: Agate, chalcedony, etc ..........•........................ 
Lo To, NARRo-vv CURVED IMPLEMENTS: 
Morahua Pahar: Chalcedony, agate, etc ... _. _ •.......... _ •................. 
ROUNDED END : 
Bhains-awar: Agate ..........••.......... ... .............................. 
LO G, NARROW L\fPLEMENT : 
Round ends: Morahua Pahitr: Agate ...................................... · 
Two faceted with triangular section: Morahua Paht~r ..................... . 
:if.ALL IMPLEME 'T OF VARIOUS SH.APES: 
fo,rahua Pah:'l.r: Agate! chalcedony ...................................... . 
Field near Banda ....................................................... . 
.MALL FLAKE WITH .\U,T TE , E O .. DARY CHIPP! G: 
Barkura: halcedony ............•.......•..•............................. 
p INTED L IPLEME T WITII Q ARE BA K: 
Barkura: Ch rt .......................................................... . 
---·---···--·-·--·--··· .............................................................. . 
PED L\IPLEME T , · : 
- - .... --.... - - .. - ....... - ..... - .. -. ---- .. - - . - ........... -...... --.... -....... -.. -
.\fPLE.\ 
:'lr: .Ja .............................................•.. 
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LONG, NARROW l!'LAKES: 
Much chipped from use: Morahua Pahar: Agate, chalcedony, chert ....... . 
A few chipped: Morahua Pahar: Agate, chalcedony ...................... . 
A few chipped: Partap Ganj: Agate, chalcedony ......................... . 
A few chipped: Markura: Cb.a,lcedony, agate, etc ................... . · ..... . 
FLAKES AND CHIPS-: 
Very small; Morahua Pahar: Agate, chalcedony, jasper ................... . 
Narrow; used as side scrapers: Iogian Dari: Agate, jasper ............... . 
Narrow; Phases of usage: Iogian Dari: Agate, jasper, chalcedony ........ . 
Long and narrow: Kachnar Ki Pahar: Agate, chert, etc ...... : ........... . 
FLAKES: 
Long and narrow, mostly used: Moretha Pahar .......................... . 
Long and narrow, mostly used: Barkura: Chert, agate ................... . 
Long and narrow: Suwara, Khate, west of Katia Ghat, Southern Mirzapur 
District: Chalcedony ........... .. ...................... · ............... . 
Small: Morahua Pahar: Chalcedony, agate, chert ........................ . 
Small: Magarcla.h, Mirzapur District .. .. ................................. . 
Small: Fielq.s near Banda: Agate ........................................ . 
Small: Amila Nala, West Bhains-awar: Agate, ete, ......... ~ .... ~ ........ . 
Used: Magardah, Mirzapur District ................... . .................. . 
SCRAPERS: . 
Okhara PaMir; West Hanumana, north part. of Riwa Territory ...... ~ ... . 
Balnathka Pahar, Mirzapnr District: Chalcedony ....................... ·r 
Likhneya Pahar: Agate ......... : ............................. · ... _._ ..... . 
Bhains-a,var: Rock.crystal .............................................. . 
BOAT-SITAPED IMPLEMENTS: , 
Bhage Khor, West Bhains-a war ........................... ~ .............. . 
Nlorctha Pahar ................ . ..................................... ...... . 
SPOON-SHAPED IMPLEMENTS: 
Naro -- .. - - .. --....... --............... - - - .... -... - - - .. - - -.. - - - - . - - - - - - - - .... - .... --.. - ............. -- .. 
sAws en= 
-Naro ..................................................................... . 
LONG, CUTTING IMPLEi\lENTS: 
Naro .................. . . _ ...... __ ....... _ ......................... __ . . _ .. _ 
Likhneya Pah.ir ........................ . ...... · ........................... . 
SCRAPER: 
Gusrft, south of Maihiyar ................................................ . 
FLAKES USED AS KNIVES: • 
Lakha,har Pahar ................................. ----------- --- ............................... .. 
Naro ..................................................................... . 
Fields near Banda .... _ ............................ _ ..................... . 
LARGE CHIPPED IMPLEMENTS : 
Douga Pahar, east of Satna ... ... .. · .............................•......... 
FLAKES POSSIBLY USED AS SCRAPERS : 
Iathi, Riwa Territory: Chalcedony, agate .................... ~ ........... . 
Bhains-awar: Jasper ............................... _ ...... ___ ... ___ .. __ . _ 
Misir, sonth ofNaon: Jasper ................................. _ .. _ ........ . 
Suwara Kbate, South Mirzapur District: Quartz ......... ~ _ .. · . . . ___ .. __ . _. 
Partap Ganj _ : .... ........... .. . ......................... ___ ....... _ ... _. _ 
SCRAPERS: 
Ba ari, west of Maihivar... . 
Chorwa Pabari, Laoriya Dai1·. · .. ~ ·_ ·_ ~ ~ -_ ~ -. ·_ ~: ·. ~ ~: ·_:: ·_:: : : : : : : · · · · · · · · · · · · · · · · 
Raja pour, Riwa Territory .... . _ ......... : ... ~ · · · · · · · · · · · · · · · · 
Baghe Khor
1 
near Bhains-aw:n: Jaspe1, ..... _:.::::::::::: · · · · · · · · · ·· · ··· · 
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SCRAP1rns-Continued. No. 
Nawa ................. ... : .. . ~.. .... ...... ...... ...... ...... .... .... ... . .. 1 
Chilahwa Nala, Riwa Territory .............. _............................. 2 
FLAKES: 
Primari chipping: Partap Ganj .... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Primari chipping: Naro ................................ :.................. 7 
Secondary chipping: Hanumavi, Riwa Territory: Chalcedony ......... : . . . 1 
Secondary chipping: Dhir .... ...... ...... ...... .... .... .. .... .... .... .... 5 
Secondary chipping: Hills between Parari and Mahatain.................. 4 
Secondary chipping: Darkura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Secondary chipping: Barknra..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Three or four faceted: Barkura ....... . ............. : . . . . . . . . . . . . . . . . . . . . . . 4 
Some with secondary chipping: Barkura...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Large and small: Babura, Mirzapur District...... . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Large and smali : Maro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Large and small: Chorwa Pahari, Laoriya Dah................ . . . . . . . . . . . . 5 
Large and smal1: Singbpnr Pa tar Kachar ..................... :. . . . . . . . . . . 10 
Large and small: Naro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Long and narrow: Morahua Pahar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Long and narrow: Naro: Agate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Some with secondary chipping: Kot Tira th, South Chilrakot: Agate. . . . . . . 11 
Somo with secondary chipping: Moretha Pahar....................... .. ... 9 
Some with secondary chipping: Rajapur: Agate, jasper........ . .......... 5 
Somewithsecondarychipping: Naro .. ~ .................................. 7 
Long and narrow: Moranah Pahar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Long and narrow: Amila Nala, west Bhains-awar . . . . . . . . . . . . . . . . . . . . . . . . . 6 
FLAKES A TD CRAPERS : 
Marpha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Moretha Pahilr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Partap Gauj ............................ . ·... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
'hilahwa, Nala, Riwa Territory...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Kodaila Pahar, west of Partap Ganj. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Naonka Pahar, north of Partap Ganj....... .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
KNIFE WITH SQUARE BA.CK: 
aro .... .... .... ...... ...... ....... ...... ...... ...... ...... ...... .... .... 1 
POTTERY .AND BONES: 
Bagho Khor, near Bhains-awar...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
FLAKR WITII ECO.TDARY CHIPPING: 
J<'i l,ls near Banda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
, onth of Kalinjar: Agate, chert, etc ........................... ·............ 36 
10RE : 
Yario11. lo aJitit>s: Agate, chert, chalcedony ............................... 81 
PAL..EOLITJII ( ) 
, RAI'RR • LAR ,E1 RO OHL Y CIIIPPE0 : 
Ri\·er rav l of th awr Riwa: Ja pr, chert, etc ........................ 24 
Taba<laRiwa: .Jasper <'hert, etc ..................... 9 
FLAKE EH R ,J<; A~ I> RO 'GHLY CIIIPPED: 
)Ia ........................................... ~. . . . . . . . . . . . . . 12 ,·a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
: Ch rt, ja p r t .................................... 111 
per tc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
\ riou liti I f't' ................... •••••• ..........•. •••• •••• 47 
COMPAJiATlVE OULOGY OF -NORTH AMERICAN BIRDS. 
By R. \V. SHUFELllT, M. D. 
The only object of this paper is to bring together·• what is already 
well known in regard to the oology of North American birds, placing 
it before the ornithologist in a more condensed form than it is usually 
given and iu a comparative way. The question of the variation in 
the matter of form and coloration of the eggs of the birds of this and 
other counttfos has interested the writer for many years, and in the 
light of our present knowledge· of tb.e relations existing between birds 
and reptiles, both in this age and the past ages of the world, I have 
often wondered at what the causes were that eventually brought 
about the variation in color and form of which I have just spoken. 
So far as the writer is concerned, he is not aware of the discovery of 
the eggs of any of the now extinct forms of reptiles, either fossil or 
subfossil, and it is. beyond all probability that we will ever know what 
the eggs of Arehceopteryx, or any of the toothed. birds of the Kansas 
Cretaceous beds (Hesperornis, Ichthyornis, and others), or, indeed, any 
of the smaller extinct types of Aves, looked like. We have in our 
possession but very1itt.le llpon this subject. Of the extinct Dinornis 
of New Zealand, and of the ponderous ..3JJpyornis of Madagascar, ·also 
extinct, we have their eggs in a subfossil state, but except in the point 
of size they probably did not markedly depart from those of existing 
Ostrich types of birds (Struthionidce) now living and most nearly 
related to them. 
All of the eggs of the common African Ostrich ( Struthio camelus) that 
I have examined have been of a more or less ellipsoidal form, unitinted, 
and with hard, flinty, and externally polished shells.* Their peculiar 
mode of incubation is well known and has been faithfully described by 
Lichenstein. t During the · breeding season a cock Ostrich associates 
*North African Ostriches, strange to say, differ remarkably from those of the Cape 
of Goo(l Hope birds, in so far as the eggs of the former have a perfectly smooth, 
ivory-like surface, while those of the latter are rough-surfaced and dinted all over 
with minute punctures; yet no specific difference seems to obtain between the forms 
of the birds themselves from the two localities mentioned. 
t Lichenstein, M. H. K. : Reise im siidlichen Africa, u, pp. 42-45 (Berlin, 1812). 
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with four or five hens and the latter all lay their eggs iu the same nest 
until some thirty are depositerl. The male bird incubates during the 
night and the hens take turns during the day. 
The main facts to bear in mind here are that the eggs average about 
30 in number, are ellipsoidal in form, •and are unspotted, being a yel-
lowish-white in color, with a hard shell. The South American Ost.riches 
(Rhea) essentially agree in these characters.* We meet with exceptions, 
however, among the Ratitcc in the Cassowaries and Emus. The mode 
of incubation here is much the same as in the Ostriches, but Cassowa-
ries ( Oasuaridcc) lay dark-green and rough-shelled eggs, while the 
Emus (Dromccidcc) make a shallow nest in the ground, in which they 
lay from 9 to 13 eggs of a bluish-green to a dark bottle-green color; 
the period of iucupation being eighty days, the cock bird performing 
the duty of hatching. Apteryx lays but a single egg two or three times 
a year. It is enormous for the size of the bird, and is deposited in a 
hole in the ground. Authors differ in their opinion as to the question 
of incubation. Some hold it is performed by both sexes, while others 
contend that it is performed only by the female. The Ratite birds are, 
structurally, the most reptiUan forms of the class Aves we have in ex-
i tence, yet were we to depend upon a study of their met.hods of incu-
bation and their eggs it would be but an uncertain clew as to what we 
might be led to expect either in the higher groups of carinate birds, or 
in existing reptiles, or in extinrt forms of either class, or finally, in 
lowly organized birds of other groups. We l1ave the main facts, how-
ever, that in the Ratitre the eggs may iJ,_ number range from one to 
many; in color from yellowish-white to a green (never spotted or 
streaked, etc.); in form ellipsoidal ·(always 1); and incubated by one or 
both of the sexes. Let u. · look at one or two other peculiar groups of 
bird and then pursue the subject in a different <lirection. In the case 
of the Penguin ·(Impennes), they lay two whjte or greeni, h-white eggs 
in a rude ne t on the ground or in a burrow, while, on theother hand, 
the Tinamous (Cryphtri) lay eggs which are "remarkable objects, curi-
on ·ly unlike those of ot1rnr birds. Their ·hell looks as if it were of 
highly burni heel metal or glazed porcelaiu, pre ·cnting also variom, 
color , which eem to be cou.tant in the particular species, from pale 
primro e to ao·e 0 -re 1 n or li 0·ht indigo, or from chocolate brown to pink-
i h orang ."t 
u ·nba ion i, • p rform d by th male,t a tro1w Ratite charact r; ne t 
rn r . rap', in uffi ·i ntly li11 cl with a f •w gra -1 ave . '§ Herr 
v n atbu in.· ha forth r ob: rve<l that the minute tmcture of the 
0- 0 -. h 1 ll of , Tinam u i quit diff .. r nt from that of th tru Garn 
wtou, .\.: Art. ' En -ydo. Brit. 9th ed., Yol. xx, p. 306. 
w . : rt. ' n ~ En<·.nl. Brit .. 9th d., Yol. .·xm. p. 103. 
r Ir.: P. Z. ,·. , p. 11:-i Pl. .· IT. 
11 r.: In Ar1rc1 ·11. Y . JJ p. 110. 
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and more resembles that of apteryx."* In form they are more or less 
globular and completely opaque. This last-named character in the 
eggs of birds is a very interesting one to the student. Prof. Newton, 
who has thrown so much light for us upon the subject of avian oology, · 
remarks upon this poiut that "In form, eggs vary very much, and thi~ is 
sometimes observable in examples not only of the same species but 
even from the same mother, yet a certain amount of resemblance is 
usually to be traced according to the natural group to which the par-
ents belong. Those of the Owls ( Strigidce and of some of the Picarire-
especially th.ose which lay the glossy eggs above Rpoken of-are often 
apparently spherical, though it is probable that if tested mathematic-
ally none would be found truly so; indeed it may be asserted that 
few eggs are strictly symmetrical, however nearly they may seem so, 
one side bulging out, though very slightly, more than the other. The 
r·eally o_val form with which we are most familiar . needs no reniark, but 
this is capable of infinite variety caused by the relative position and 
proportion of the major and minor axis. In nearly all the Liniicolm 
and some of the Alcidm the egg attenuates vei~y rapidly towards the 
smaller end, sometimes in a slightly convex curve, sometimes without 
perceptible curvature, and occasionally in a sensibly concave curve. 
The eggs having this pyriform shape are mostly those of birds which 
invariably lay 4 in a nest, and therein they lie with their points almost 
meeting-in the center and thus occupying as little space as possible 
and more easily covered by the brooding parent. Other eggs, as those 
of the Sand Grouse ( Pterocleidm); are elongated and almost cylindrical 
for a considerable part of their length, terminating at each end obtusely, 
while eggs• of the Grebes ( Podicipedidm), which also have both ends 
:nearly alike, but ·pointed, are so wide in the middle as to present a 
biconical appearance.t . 
The remarkable variation in both color and form of the eggs of many 
of our North American birds can nowhere be better studied and appre-
eiated than is the splendid quarto (with its many beautifully colored 
.plates), recently pul)lished by Capt. Bendire,t and in the treatises of 
ieorresponding magnitude of other authors, as those of Wolley, Thiene-
* Journ. fiir wissensch. Zoologie., 1871, pp. 330-355. Mr. Lu~as, of the U. S. 
National Museum, tells me that the egg of Apteryx is white, and the shell like that 
of a hen's egg. 
t Newton, A. : Art. "Birds" Ency cl. Brit., ninth ed., vol. rn, p. 775. See also in 
this connection the valuable contributions to the subject by des Murs, Triate o-enera.l 
d'Oologie ornithologique (8 vo. Paris: 1860). 
0 
:t.Benclire, Charles: Life Histories of North American Birds, with special reference to . 
their breeding habits and eggs, 12 lith., plates Washington, 1892. (U. S. Nat. Mus:) 
Special Bull. o. 1. The author of this superb work promises to produce in the 
future similar volumes treating of other groups of our birds. Those dealt with in 
~he p~esent installment are the gallinaceous birds, the Pigeons .. and Birds of Prey, 
m which latter gronp he inclncles the somewhat heteroo-eneous assemblao-e of the 
American Vultures, th~ Fctlconidce, and the Owls. 
0 0 
· 
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mann, Hewitson_, Brewer, of this country, Taczanowski, .befevre, Bade-
ker, and special memoirs in the publications of the learned societies. 
With the information then upon the form of birds' eggs in general given 
as above by Newton, and the facts tbat"birds so low in the scale of organ-
ization as the Ostriches, Emus, Cassowaries, Apteryx, -Tinamous, aud 
Penguins lay eggs varying all the way from 1 to 30, being either globular 
or ellipsoidal in form, white or uni.tinted in color, with highly polished 
shells or the reverse case, I turned to the oology of existing reptiles 
to ascertain if possible what its study would offer in contrnst. With 
this in view I communicated w_ith my friend Prof. Samuei Garman, of 
the Museum of Comparative Zoolog·y of Harvard College, and in bis 
reply the following facts were kindly plac~d at my disposal.* That 
distinguished herpetologist, observes: '' All eggs of reptiles, so far as 
I know, are white. Those eggs with a limy covering are pure white; 
those leather-covered, without the lime, are sometimes dingy to yellow-
ish, or flesh tinted. Marine tortoises lay spherical eggs. So, also, do 
various river tortoises, as Podocnemys of the Amazon. In species lay-
ing ellipsoidal eggs individuals sometimes vary to the spheroidal, in 
the snapping tortoise ( Chelydon) for· instance. Some of the land or box 
tortoises lay a very small number of eggs, possibly the smallest among 
the reptiles. The largest number is attained by sea tortoises, species 
of which are said to lay more tban 200 in a season. The <Jrocodiloidea 
also lay large numbers. Some of the smaller lizards lay very few; the 
average will probably be smaller in lizards than in tortoises or snakes. 
The lizard's eggs with which I am acquainted are all ellipsoidal in 
shape. A near approach to the spheroid is made in some cases, as 
Gonatodes, a small Geckoid. The greatest departure from the sphe-
roid is seen in some snakes, as for instance Scatophis or Pityophis. Of 
tortoises or lizards I know none that incubate, though some of the lat-
ter have acted as if keeping guard over the eggs until hatched. As 
you are aware various lizards and snakes batch the eggs before extru-
. ion, being ovoviviparou~. The pythons coil around the eggs to hatch 
them. Both ends of the reptile egg are usually alike; neither is pointed 
a in a bird. The alligator, a you know, has a habit of nesting like 
that of the Jl,fegapodes of the birds." 
· It is a well to rem_ark at thi point that, accordiJ1g to Wallace, t the 
,. Dr. ger curator of the department of r ptiles, U. S. ational 
Mus n l tt r on the ame 1nbjec·t, for whit:h I de. ire to expre . my 
thank . n a h wa able to fnrni h me, however, is contain ,c1 in · 
Prof. re th ground i more full,v over cl. 
· ipelago,NewYork,1 69, p.166. l'ponpay .J.02 
of M. wallacei hat it ' come down to th 
i d of makin, am nnd or cratching a hole 
d to the d 1>th of about 3 :fi t ohliqn ly 
d ttom. It then l o ely cov r np h month 
of oblit rate antl di. gnis its own footmarks 
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1'J!Iegapodes lay brick-red eggs, and Sharpe tersely remarks in his Classi-
fication of Birds, "Nest none. Eggs deposited in a mound raised by 
many of the birds in concert. Young hatched without the intervention 
of the parent bird, and able to fly almost from birth" (p. 68). It would 
seem then that in the nesting habits of the Megapodes, _we see not a little 
to remind us of the corresponding habits in some of the reptiles. Ac-
cording to Gibson crocodiles "are oviparous, depositing their eggs, 
from 20 to 60 in number and inclosed in a calcareous shell, in holes 
made in the sand or mud of the river side, where they a.re left to be 
hatched by the heat of the sun, or as in the case with certain Ameri-
can species, in hillocks formed by themselves which they hollow out 
and fill with leaves and other decaying vegetable matter, where the 
eggs are hatched by the heat generated in the decomposing mass."* 
The very distinguished herpetologis~, Prof. E. D. Cope, also briefly 
writes me thus, his communication being dated Philadelphia, Decem-
ber 15, 1892: "As to reptile eggs I know of none excepting those of Croc-
odilia, which are not elliptic and white. Tortoises lay more eggs than 
either lizards or snakes, so far as known. · No incubation among rep-
tiles is known to me excepting in the cases of Pythonid snakes. I 
must add that a great deal remains to be known on the . subject." 
Among the GRACES the nest is placed in a tree, the eggs are white 
and two in number. (Sharpe, loc. cit., p. 68.) 
With the facts that-I have enumerated in the foregoing paragraphs 
at our command, we can next pass to the consideration of the oology 
of the various groups of birds occurring in the avifauna of the United 
States, and here, relying as I do upon the published works of authors, 
who are widely recognized as authorities in such matters, I find the 
greate~t amount of variance in the descriptions. These differences of 
opinion refer to the number of eggs laid by any particula,r species of 
bird, to the coloration of the eggs, and to the questions of nesting and 
incubation. In cases :where, from the rarity of specimens, or where 
the eggs of certain species are known to vary even in the clutch laid 
by the same individual, and so ou, there may be some excuse for this, 
but in cases where hundreds or even thousands of eggs of the same 
species have been examined by competent describers, it would seem 
that it is about time we had something like uniformity in description. 
This is only too frequently not the case, as the reader later on will soon 
discover. 
Among our more lowly organized groups of birds stand the Divei:'s 
( Urinatoroidea), and Grebes (Podicipoidea), related as they are to the 
leading to and from the hole by making many other tracks and scratches in the 
neighborhood. It lays eggs only at r..ight. * l<- * All these birds seem to be semi-
nocturnal. * ,; * The eggs are all of a rusty-red color and v€ry large for the 
size of the bird." ' 
* Gibson, John, Art. "Crocodile,," Encycl. Brit., 9th ed., vol. VI, p. 593. · 
R. Mis. 114, pt. 2-30 
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extinct toothed-birds of the genus H(}sperornis,* and yet their nidifica• 
tion is not as indicative of reptilian affinity as is that of some of the 
higher groups. Of course it is not at aU likely that we shall ever 
know what the eggs of any of the toothed birds looked like, or much less 
what their breeding habits were, but it is fair to presume that it dif-
fered in im1)0rtant particulars from existing Pygopodes. I am of the 
opinion, however, that all the early reptiles and reptile-like birds laid 
white eggs, of either an ellipsoidal or of a spheroidal form, and they 
were not hatched by the parents. In munber they may have been few 
or many. 
Authors appear to be agreed that with respect to the Grebes they 
build a nest of rushes and sedges, etc., which to a greater or less extent 
· floats upon the surface of the water in ponds and marshes among the 
reedy growths there occurring. They differ, however, in their descrip-
tions of the eggs. Newton says their eggs have "a chalky white shell 
almost equally pointed at each end;" t Ridgway states "eggs 2 to 5, 
dull wllite, bluish-white, or very pale bluish-green," while Cones 
observes that "the eggs are more numerous than in other pygopdous 
birds, frequently numbering 6 to 8; elliptical, of a pale or whitish color, 
nnvariegated; commonly cover8.d with chalky substauce.:j: Dr. Sharpe, 
iu his Classification of Birds, says the eggs ;;1,re white,§ but does not 
mention tlie number laid by members of this group. Both in form and 
color, then, Grebes' eg·gs remind us of reptiles', which is not the case in 
either particular with the Divers. Here we find according: to Cones that 
the Oolymb·iicc "lay two or three dark-colored spotted eggs in a rude nest 
of rushes by the water's edge" (Zoe. cit., p. 789), while Ridgway declares 
the eggs to be but two, "elongate-ovate, deep brown or olive, latter 
sparsely speck] eel or spotted with <lark brown and blackish" ( Zoe. cit., p. 7). 
Sharpe says nothing about their being spotted, but that they are two 
in number and of a" <lark olive-brown" (Zoe. cit., p. 7). The eggs of these 
uirds are probably spotted and the fact is an important one, as it is not 
only a point of difference between their eggs ari.d those of the Grebes, 
but in that particular tlley differ from the eggs of any known reptile. 
They are the fir t eggs that have markiugs on them that we meet with 
amo11g the lower group' of our birds. The djfference. in form is equally 
importaut, a: it i.- likewi.=,e the fir t departure from the reptilian ellip-
. ·oidal or spheroidal form of egg, it being in the Diver larger at one end 
than it i at h other. 
1 b TuBI T RES i · another group whereiu w find the birds laying, as 
a rul , an o atr or ubon1fo 0 · 0 • that may be potted or pure white. 
, huf•ldt, H. '\Y. 'oucemiug· the t:L·onomy of the Xorth American Pygopodc. ·, 
ha e<l upon th,·ir osteolo y. .Jour. of .Anat. and Phy •; Yol. ,· xn, Loud., 1892, 1i, 199. 
Art. · ~n·b<· "Enc~·l'l. Brit. 9th ed., Yol. ,·1, p. O. 
! Hi1ltrway, R lH•1t: ~!annal of ~ ·orth m<'rir:m Bi nls, 18 7, p. ,1. For the 
A11wric·a11 I:areil :r ·h1• thi. a nth r •iv .· · pgtr. fonr to i•rht" (p. G). 
< ' 111tl' • E. K,·.,· to. orth .\.U1 ·ri ·an Binl., 1 · 'J r v. •11. 11. 793. 
Loe cit. p. 71. 
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The following table compiled from Cones\; Key , (rev. ed.) and Ridg-
way's Manual will fairly present the oological characters of this group. 
Oology of No_rth A:nierican 1'u,binares. 
Species, etc. Coues. 
General characters, the Alba- ......... ............. . ......... . . 
trosses. 
D . . albatrns .... . .. . . ............ Single egg, on the grounil. 11ear-
. · , ly equal enued ; white ; both 
sexes i11cubate. 
Ridgway. 
Egg single, ovate or eiliptfoal 
ovate, white, sometimes speckled 
or sprinkl!'d on large en<l with 
r eddish brown (p. 50). 
Phrebetriafiiliginosa ... .. .. ... · ......................... . .......... Egg white, minutely sprinkled 
with brown on larger end (p. 53). 
PROCELLARIID,Al; .... ... .. . . .• .•.••••••••.•••.••••••.••• • .. ...•• _... Egg single, white (unless adventi-
tiously stained) (p. 53). 
Fulma;1is glacial-is . ............ . 
Pu_tfinus pujfinus. (Manx Shear-
water.) . 
Oceanodroma leucorhoa, Leach's 
Petrel. 
Egg single, white, with rough 
brittle shell, resembling a 
hen's· egg in size and shape 
(p. 778). 
Egg single, dead white, smooth, 
2.35 X 1.60 (p. 786), 
Egg single, white; nest in bur-
rows in the ground (p. 781). 
Passing next to the .Auks (.ALO-LE) we find Dr. Sharpe briefly referring 
to them as follows: "Egg single, white when in a burrow, otherwise 
of varied and beautiful color and m-arkings when laid on a rock" 
(Zoe. cit., p. 71), and Cones states it differently, inasmuch as he -Rays'' eggs 
few or single, plain or variegated" (Key, p. 797.) Ridgway agrees with 
Sharpe, declaring the "egg single," though "variable aR to form- and 
color" (Manual, p. 8). Cones, in describing the egg of Alle, again finds 
an exception to Sharpe's diagnosis, for he says the " singie egg" laid 
by that bird is pale greenish-blue (Key, p. 811), but confirms his state-
ment giYen above that .Auks lay more than a single egg, in his descrip-
tion of Uria, gryllc, and he remarks of that species, the Common Black 
Guillemot, that the '' eggs, 2 to 3, sea-green, greenish-white or white, 
spotted and blotched most irregula.rly with blackish-brown, and with 
purplish shell :markings" (Key, p. 815) . . .According to this authority 
then an .Auk may lay as many as 3 eggs, and another species may lay 
a blue unmarked egg. The Great .Auk, probably now extinct, and one 
of the most ancient types of the suborder .ALc-LE, laid, as we know, a 
single egg, which was a milk white, spotted a.nd blotched with dark 
brown. In form the eggs of .Auks assume some modification of the 
ovate, but are never ellipsoidal or spheroidal. We take it then, judg-
ing from such premises, that these birds stand much higher above the 
reptiles than do any of the Ostrich types. _It would seem that this sub-
ject will bear its share of thorough revision, for as I write these lines I 
asc~rtain through the kindness o{ dapt. Bendfre, who has kindly ~;iven 
me access to the superb collection of birds' eggs of the U. S. National 
Musem, that -Alle alle :r:iormally lays 2 eggs, and that they are of a very 
pale greenish-blue, almost white. They a1~e Yery uniform, both in form 
and color, and the collection contains eiglit or ten sets of them. This 
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does not fully agree' with either the statements of Ooues or_ Ridgway; 
and we :find similar discrepancies in the next suborder or the LONGI-
PENNES, as 'the subjoined table clearly shows. 
Species, etc. 
General description ....... . 
X-eina sabinii ............... . 
Sterna antillai e·m. {Least 
Tern.) 
Rhynchops nigra ........... . 
Oology of Longipennes. 
Coucs. 
Eggs, generally 3, light-colored, 
with numerous heavy dark 
ulotches. Nirlification normally 
terrestrial. (Koy, pp. 733, 774) 
Eggs 3, * * * brownisl1-olive, 
sparsely splashed with brown. 
1.75 X 1.25. <Koy, p. 753,) 
Eggs, 1, 2, or 3 in number; ground 
color,. varying from pale clear 
greemsh to dull pale drab, 
speckled all over with small 
splashes, etc. 1.20 to 1.30 x 0.99. 
(Key, JJ. 767.) 
Eggs 3 in number, pt'ire white, 
spotted and splashed with dark 
browns and blackish, anLl pale 
neutral tint. (Key, p. 773.) 
Ridgway. 
None given. (Manual, p. 20.) 
Eggs 2-5, * * * deep olive 
(varying in intensity, howeYer), 
rather indistinctly spotted or 
blotched \vith brown. l.78 Xl.26. 
(Manual, p. 38.) 
E.o·gs 2-4, white, buffy white, or· 
1'iuff, spotted with brown or pur-
plish gray. 1.28 X 0.91. (Man-
ual, p. 46.) 
Eggs 2-5, white, huffy white, or 
pale buff, marked with large 
bold spots of rich dark or deep 
brown, and smaller,fainter spots 
of purplish gray. (Manual, p. 
49.) 
Gulls, Jaegers, Terns, and Skimmers (Rhynchops) all lay eggs of some 
form of the ovate or " short" ovate. Ohionis minor, it may be iuter-
esting to know ju this connection, "lays 2 or 3 eggs,"* which accord-
ing to Dr. Kidder differ much in color, the general tint, however being 
a caje ai1; lait, irregularly blotched with several shades of dark sepia-
brown, chiefly near the larger end; but according to Dr. Sharpe the 
blotches are of a ''purple" color (loo. cit., p. 72). 
As we know, among the Limicolw, the eggs are generally four in 
number, with a ground color of so:rµe shade of buff or olive, more or 
less spotted and blotched, and of. a pyriform shape. The markiugs 
are commonly of some shade of brown, almost black in some instances, 
or purpli h. Cone , in his "Key," ignores the eggs 0£ a great many of 
the limicoline bird , including such interesting forms as the Woodcock, 
Oy, ter Ca,tcher ', and Turnstone, . The tudy of the oology of this 
o-roup i important, for "Perhav, the greate" t scientific triumph of 
oologi t · lie in their having fully appreciated the intimate alliance of 
th Limicolw (the 0 -reat group of nipe a1ld Plovers), with the Gavice 
(the nll Tern and other bird more di. tautly connected with them), 
h 1 for it wa. · r 0°·uized by any profe sed taxonomi t, L' Hermini r, 
r 'ar ·he: hav b en much overlooked, excepted; though to 
,n ·h an on wa. · given tlI pri ile · of pla ino- that affinity b yond 
·a il: (Iluxl , Proc. Zool. o ., 1< 07 pp. 426 406-45 ; rf lbi , I 6 , 
l. :.. ). t 
If£ r ·u · 1 a. uborder (HERODIO~E ) 
, Bi t rn' and h ir 1rntnral 
Kirl1l1•1· . .J. II : Hull. 1·. ,· . • •at. Ju. i·o. :1, l '7G, p.,., 
t 't• wtou \.. , .\.rt. •'Bini," Ency!. Brit., p. 77:3. 
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allies we have an interesting group, preseuting a uumber of peculiarities ' . in their oology. Dr. Sharpe says of the Ibises (" Platalem") that m 
Platalea the eggs are "greenish-white" with spots, while in ]b,is they 
are "green" (l. c., p. 75). Now, Coues makes the statement that the 
eggs of our American Spoonbill (Ajaja) are usually 3 iu number, 
,, nearly elliptical and white" (Key, p. 652), while Mr. Ridgway gives 
an entirely different description of them when he says that they are 
"ovate, white, or buffy white, blotched, spotted, and strained wit~ 
various shades of brown" (Man., p. 123). · 
A similar confusion of description is extended to the eggs of Ibises. 
Coues· says the eggs of the Glossy Ibis (P.falcinellus) are ovoidal in 
shape and "greenish-blue" in color- (Key, p. 649), while Ridgway re-
marks that both Glossy Ibis and White-faced Glossy Ibis lay eggs of a 
"plain greenish verditer blue" color (Manual, p. 114); and Cones says 
the last-named species la.ys green eggs, 3 or 4, rarely 5 in number (Key, 
p. 651). Ridgway states that both the White Ibis and the Scarlet Ibis 
( G. alba and rubra) lay eggs that are ·" greenish-white, buffy, or pale 
brownish, stained, blotched, and spotted with brown" (Manual, p. 123). 
Coues describes the eggs (3 in nnmber) of _G. cilba as being of a "dull, 
chalky white, blotched, and spotted with pale yellowish and dark red-
ish-brown" (Key, p. 651). When Dr. Sharpe in his description said the 
eggs of the Ibis were "green," as cited above, he must have referred to 
the Glossy Ibis, and not the Sacred Ibis (Plegcidis falcinellits and not 
Ibis cethiopica), though he says "lbis." Newton observes that the eggs 
of the Sacred ~bis" are of a dingy white, splashed, spotted, and speckled 
with reddish-brown;" and further remarks of the Glossy Ibis (P. fcilci-
nellus) that "one of the most remarkable things about this species is that 
it lays eggs of a deep sea-green color, having wholly the .character of 
heron's eggs, and it is noticed that it often breeds in company with 
herons, while the eggs of all other Ibises, whose eggs are known, re-
semble those of the Sacred Ibis." (Art. "Ibis," Encyl. Brit., v. xn, 
p. 607.) 
Tantalus locula,tor, according to Coues, la.ys '' eggs 2 to 3, elliptical 
in contour, shell rough, with flaky substance; color white (Key; p. 653), 
while Ridgway contends that the eggs of this bird are "usually more 
or less stained, in streaks, with pale brownish." (Manual, p. 125.) 
Mr. Ridgwa,y says that all our North American Herons (Ardea, Nycti-
cora-x) lay "plain, bluish-green eggs, varying in depth of color" (Z. c., p. 
128); Sharpe remarks that the eggs of the Ardem are "generally blue" 
(Z. c., p. 75); while Dr. Cones pretty thoroughly covers the ground for 
the Herons when he observes that they "a.re -altricial, and generally 
nest in trees or bushes (where· their insessorial feet enable them to 
perch with ease), in swampy or other places near t,he water, often in 
large communities, building a large, flat, rude structure of sticks. The 
egg vary in number, coincidently, to some extent with the size of the 
. ' species; the larger Herons generally lay 2 or 3, the smaller kinds 5 or 
6; tbe eggs are somewhat elliptical in shape and usually of an unvarie-
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gated bluish or greenish. shade." (Key, p. 656.) When we come to the 
Bitterns, however, a peculinir difference is to be noted, and the descrip-
tion of their oological characters are set forth in the subjoined table: 
Eggs of American bitterns. 
Species. · · Coues. Ridgway. 
Botaurus lentiginosus . . . . . . . . Nests on the ground; eggs, 3-j; 
brownish-drab, with a gray (not 
green) shade. 1.90 to 2.00 X 1.50. 
Key, p. 664.) 
B. exilis ..... . ... . .. ...... . . ·1 Eggs, 3-5, elliptical, white, with 
Eggs pale olive-drab, orp ale isa-
lJella color. 1.88 X 1.43. (Man• 
ual, p.126.) 
faintest tinge of bluish 1.92 X 
· 1.22 (l. c., p. 665). -
E ggs white, or· greenish-white. 
1.20 X 0.93. (l. c. , p. 127). 
If the Bitterns are to be considered as a subfamily of the A..rdeidce 
(Ardecc Sharpe), it can not be truly said that aU the representatives of 
such a group lay blue eggs. 
More uniformity seems to exist among authors in their descriptions 
of the eggs of the Cranes, RaiJs, and their allies (suborder P .A.LUDI-
COLJE). Selecting the works I have thus .far consulted, we find the fol-
lowing characters variously given: 
Oology of the Palndicolm. 
'pccie.s, etc. Coues . Ridgw::.y. 
Oranes(Grus) ... , .. .......... Nest on the ground; eggs few (p. 
666). 
Eggs pale olive or olive l>u.fl'.y, 
spotted with brown, redrlish• 
brown, and purplish-gray. 
Gnts americana . ...... ... .. . Eggs 2 (or 3?) 3. 75 X 2.65 light Size 4,04 X 2.50. 
brownish-drab, rather sparsely 
marked, except at great end, with 
large irregular sppts of dull choc-
olate brown, with p aler obscurn 
shell - markings; shell rough, 
with numerous warty elevations 
andpunctulate (JJ. 667). 
.Ara1nus ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 \(;-~2 11.ioa pale tlll . u~ 
/
Eggs 4-7 (sometimes a.'l mant as 
.A. giganteus .. . ........ •··· - - . . . .. .. . . . . . . . . . . . . . . . .. . . . . . . . ...... ~~ih \~o~!u a~cl p~~~lis~~~!y 
(p. 136). 
Rallas . ........ .............. The eggs are numerous, geue,.ally Eggs6-15 , white, b nffy whi te, dull 
variegated in color (p. 670). buff, or pale brownish-buff, rather 
sparingly spotted and speckled 
" ·ith rusty brown and purplish• I ¥1'/l,Y (p. 137). · 
l'orza11a 11.oveboracenaia... ... Eggs about 6, rich, warm baffy- Eggs 6 or more, creamy-buff <lense-
brown, marked at the gr at end I ly !!prmkled and speckled on 
rith a duster of reddisb -choco- larger end with rusty brown (p. 
lat dots and spots (p. 674). 140). 
rex crex . ........ ······· .••.. ........ .... . . ..•••.. •... . ......... ·1 E~K:('1~1~ff:s~~t!~~l~~!;n·11i~n~fl; 
with cinnamon brown or rusty 
. . . J • and purplisl1 gray (p . 140). 
Io,10,·ms 11iart11uca . ...•••.•. );01 r ordNl (p. 676) .............. Eggs 6-10, pale cream color or 
,alli,wlt, ftlllenta . . . . . . . . . . . . ~ · rnifiration <'xa,·Uv that of th 
·oot (p. 67,i). • 
Falfr a111erica11a .••.••.. • ••. Eggs about a doze.n , rroad, shaped 
lik · an av rage hrn ' Pgg. dear 
lay olor. uniformh· and mi-
nutc•ly dot lc·d with <lark brown, 
tlw pot. 11 ,rnally mer pin-bead. , 
om timr larg<· blot hn;. 1.75 
lo 2.00 lon • by 1.20 to U5 broad 
(pp. 676, 6i7 J. 
I 
er amy white, pPckled (l!ome-
times, also, . pal'in«Jy spott d), 
chi tl_v aroun1l larg<'r encl with 
brown and purpli,;h gra_v {p. 141). 
E~gs 13 ; bull~ pale huff, hrown-
IBh· hufl; or bnffy l>rown. pnrse-
ly spotted with dark brown (p. 
141). 
li~ggs 6-12, pal doll buff, finely 
dott d or sprinkled with brown• 
i~h • l.>la k and purplish. gray. 
l.91 X 1.32 (pp. 14.l, l.J2). 
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From what this tal>le shows it woul<l. appear that in so far as their 
oology seems to indicate, the Crane~ and Rails are not very i1_1tiniately 
related and I find Dr. Sharpe, in his Classification of Birds, placing 
them widely asunder, though he retains the "Arami" with his GRUI-
F0RMES (order XIX), and the "Podicce" with the RALLIF0RMES 
(Order X). Dr. Gadow retains them both in GRUIFORMES. (P. Z. S. 
1892, pp. 244,245). 
Our next group iR the STEGANOP0DES, and I find considerable differ-
ence of opinion exists not only·as to the number of eggs normally laid 
by steganopodous birds, but as to the general cha.racter of those eggs. 
Cones, in presenting the oology of the group, says: "The eggs are 
very few, frequently only one, usually if not always plain-colored, and 
incrusted with a peculiar white chalky substance" (p. 7i0). 
TUE SULIDJE. 
Dr. Sharpe .... _ ........ __ .. Egg, 1 only, white, with a chalky texture (p. 77). 
Dr. Cones ... __ .....•....... Egg, generally · single, is plain i u color, ancl i ncrnstecl 
with a calcareous matter (p. 720). 
(Siilci bassana) ......... Egg, single, pale, greenish-blue, flaked over with white 
chalky substance (p. 720). 
Mr. Ridgway (S11,lidw) ...... Eggs 1-2, elliptical or elongate-ovate, chalk-white 
· supel'ficially, but beneath the ca.lcareons crnst pale 
greenish-blue (p. 75). 
THE PHALACROCORACID.iE. · 
Dr. Sharpe (in ;the Anhin-
gidre) .................... Eggs four, ,vhite or light-blne, with n, chalky textnre 
(p. 77) . 
. Dr. Coue& (not including the 
Ploticl~) ................. Eggs are commonly two or three, of ellipticrLl form, and 
Mr. Ridgway (not iaclucUng 
pale greenish color, overlaid with n, whit'3 chalky snb-
stance (p 726). 
the .Anhingidw) ...•....... Eggs 2-5, elongate-ovate, pale bluish green, with n, more 
or less continuous white chalky crust (p . 77). 
Dr. Coues (Plotus anhinga) . . Eggs 3-4, like cormorant eggs in color and texture, but 
· narrow arnl elongate (p. 730). 
THE PELECANID,E, 
Dr. Sharpe ................. Egg, one only, white with a chalky texture (p. 77). 
Dr. Cones (P. fnsous) .... ... Eggs 2-3, white, chalky, elliptical (p. 723). 
Mr. Ridgway (I'elecanus) ... . Eggs 1-4, oval, ovate, or elongo-ovate, with rottgh 
chalky shell, pure white, but rnmally mnch Llood 
stained (p. 81). 
TUE FREGATID;E (Frigate birds). 
Dr. Sharpe ................. Egg only one, white, mneh smoother thm1 those of Sula 
(p. 77). 
Dr. Uones . ( Tachypetcs aqni-
lufl) - - ..........••••..•.•. Eggs 2-3 in nnmber, are greenish-white, with n, thick 
smooth shell. 2.90 x 2.00. (P. 731.) 
Mr. Ritlgway ( J1'1·egata 
aquila) · ···· ··· • · ···•••··.Eggs (usnallJ· only 1), pnrc white, oval, ovate, or elOJJO'O◄ 
ovate. 2.70 x 1.83. (P. 83.) 0 · 
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Dr. 0oues makes no record of the clrnracters of the egg· of Phai}thon 
in his H Key" (pp. 731; 732), but Ridgway describes the egg of the 
genus (common char.) as "egg ova•e, dilute claret-brown or whitish, 
speckled, sprinkled, spotted or blotched with deep claret-brown" (p. 
74). Dr . . Sharpe says of his Phaethontes, "Egg, one only; mottled · 
reddish-brown" (p. 76). This.is a curious departure from the steganop-
odous birds generally, and so far as jt goes, reminds us of the Longi-
pennes in color, that is being spotted, but Stegariopodes, in being but 
one of them laid. 
Prof. Newton says Sula bassana Jays only a . " single egg" with 
"a white shell of the same chalky character as a 0omorant" (A. N., Art. 
"Gannet," Encyl. Brit., vol. x, p. 71), but that Pelecanus, or the Pelicans, 
lay"2 eggs commonly" (-A.Ft." Pelican," loc. cit., vol. XVIII, p.475). Here 
certainly authors do differ most widely. Dr. Sharpe declaring that 
Pelicans lay but "one egg only." Prof. Newton says two, and Ridg-
. way says they lay as many asfour. 
A similar diversity of opinion appears to be extended to the oology 
of the representatives of the next group of birds, the OnoNTOGLOSS....-E. 
Prof. Sharpe says the Flamingoes lay a "single white egg" (l. c., 
p. 76), while most other authorities claim the clutch consists of tu·o · 
for those birds. Ridgway says "eggs f not how many] are pure cllalk-
white and of an elongate ovate, or cylindrical ovate" form. (Manual 
p. 121.) Possibly he may mean two or more. 
Dr. Cones is positive about it when he observes for Phrenicopterus 
ruber, "Eggs 2, 3.25 x 2.10, with thick shells, roughened with white 
flaky substance, bluish when this is scraped away" (p. 679). Flamin-
goes' eggs have been known for a long time, and Newton, quoting 
Dampier, observes* that these birds "uever lay more than two eggs 
and seldom fewer." 
Coming next to the Bwans, Geese, Ducks, and their allies (ANSERES), 
the tatements are more uniform in character, and the general one of Dr. 
0oue "the eggs are usually of some plain pale color, as greenish, drab, 
or creamy; the clutch varies in number, commonly ranging from half 
a dozen to a dozen and a half" (p. 681); or that of Dr. Sharpe, "eggs 
nume10u,, creamy buff, or greenish white, or pure white" (p. 76), will 
pr bably cover the ground. Our Swans lay from 2 to 5 eggs, rough-
sh lied aud of~ dull white color (0oues), whil among the Geese we :find 
Phila ·te canagica lay 5 eggs, which are white, "with fine pale brown 
<lo tiuO' o-ivinO' a 0 ·e11eral pal dirty brown color," and Branta, canarlen-
,·i, la r.· a mau a ,3 to 9 ellip oidal, .,mooth, pale dull greeui h" 
( n .· l>l. fk'G-6, ). Th numb r becom · ·till great r among the 
Du ·k.' au l our zn ri au "\: io- on (111. americana) often lay 
man f a · dnll p, 1<' rnff. col r, and th little Bnffl -h ad 
( ('. nib olo) , : man. · a Ji tlt · b •i11 ,,. f an Hip. oiclal fi rm and of a 
·hnfl\-<lral till (l w ·n °T •ui:h-olive and rich ·r amy-whit 
•1•wto11 .• \..: .A1 t. "Flamitwo ·• En ,\' ·l. Brit. vol. rx, p. 2 6, it<•. Dampier, ew 
Voy ,r r uucl th ,v rl<l ed. 2, orr c d vol. 1, p. 71, London, 16 7. 
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(Ooues, p. 706). Eider Ducks also lay from 8 to 10 drab-colored eggs, 
and the Mergansers lay about an equal number-they being white in 
the Hooded Mergansers (L. cucullatu_s) (Ridgway). Swans and Geese, 
then, as a rule, lay the fewest number of eggs, and certain varieties of 
the smaller species of Ducks the greatest number, and at least one an-
serine bird lays spotted eggs (P. cana,gica-the Emperor·Goose). 
When we come to examine the ~ology of the great Columbo-gallina-
ceous group, one well represented in the avifauna of the United States, 
it is possible to make the comparisons quite extensive, owing to Beu-
dire's exhaustive labors, as seen in his fine quarto volume already 
spoken of at the beginning of this paper. This I shall endeavor to do 
· in a table, incorporating also the observations of Dr. Cones and Mr. 
Ridgway, and giving the majority of the species· of the two suborders 
( Gallinm and Oolumbre): 
Oology of Arnm·ican Gallinre. 
[Pagination after Dr. Coues's name refers to ,his "Key" (rev. efl. 1884), after Ridgway's to hifi 
"Manual," atul after Benclire's his -"Life Histories of North American .Bir!ls." Nomenclature of 
A. 0. U. "Checklist.") 
Groups, species, etc. I Dr. Coiies. 
Oolinits................ Eggs white, pyriform, 
numerous ( Ortyx. p. 
589). 
Oreortyx pictus ....... . 
OalUpepla sqiu1mata ... 
Eggs colored; a mina-
ture of the ruffled 
g,rouse's, only distin-
guished b:v smallor 
size (p. 591) . 
Eggs 10-12-16, rather 
elliptical than co11i-
cal, white, minutely 
freckled with bu .if 
(p. 594). 
Oyrtonyx . . . . . . . . . . . . . . Not given ............. . 
Dendragapus obscurus. Ea-gs creamr-buff, fi11e-
Yy frecklerl all oyer 
with chocolate-brown, 
seldom with any large 
spots (p. 579). 
Bonasa itmbell1lB .. .... . 
Lagopus .............. . 
Tympanuchus ..•.•••••. 
Eg~s very characteris-
tic, from creamy white 
to creamv buff, ueual-
ly immaculate, some-
times 1uiuutely dotted, 
etc.; pyriform (p. 585). 
Eggs very heavily col-
ored, with bold con• 
fiuent blotches of in• 
tense burnt-sienna 
color, upon a more or 
less reddish-tinted 
bufi' ground (p. 586) . 
Pale greenish-gray, 
with: sometimes a 
glaucous bloom, usu• 
ally unmarked, some. 
times very mi11utely 
dotted with brown 
(p.584). 
Ridgway. 
Egg3 numerous (12 to 
upward of 20), pyri-
form-ovate, whit c, 
usually more or less 
stained (adventitious. 
ly1) with lightbrown 
(p.187). 
Eggs cream color or 
creamy buff, varying 
in depth of co 1 o r 
(p.190). 
Eggs white, bu ffy 
white or pale buffy, 
usually more or l ess 
distinctly sprinkled or 
speckled with brown 
(p.191) . 
Egg (identification 
very doubtful) plain 
white (p. 194). 
Eggs 8-15, buffv or pale 
brownish, sprinkled, 
speckled, or more rare-
ly spotte<l with dark 
brown (p, 194). 
Eggs 6-10 or more, buffy, 
usually plain, some-
times speckled with 
brown (p. 197). 
Eggs about 10-16, more 
or less heavily spotted 
or marbled with dark 
brown or black on a 
buffy or light-rusty 
grou11d (p. 198). 
Eggs 13-12, light drab, 
olive, or clull buffy, 
etc. (p. 202). 
Bendire. 
Ef!s f~~~tt·tti~~ ~~~~8J 
?Vate to subpyriform 
rn shape; are clullwhite 
in color, slightly glos-
sy, sometimes stained 
with grass or soil (pp. 
4, 6). C. virginianus. 
Same as Ridgway. 
Shape short ovate; re• 
semhle nnmarked eggs 
of ruffed grouse (p. 14). 
Nnmber ranges from 
9-16. Lusterless; pale 
buff; markings sharp, 
small, bro .vn to faw11, 
equally distributed 
(p. 21). 
Eggs 10; rather ·glossy, 
white; generally ovate 
in form (p. 40). 
Eggs average 8-12; 
ovate in shape; pale 
cream to cream buff; 
more or less spotted 
over entire surface 
with flue dots of chest• 
nut-brown (p.49). 
Eggs 8-14, average 11, 
ovate or short ovate, 
milky white to pinkish 
buff, occasionally 
finely speckled, etc. 
(p. 63). 
Eggs average 11-16, ovate 
to elo11go•ovate, cream 
color to reddish buff, 
Rome specimens heav-
ily marked with con-
fluent blotches and 
markings (p, 74). 
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Oology of Anwrfoan Gallinw-Contiuued. 
Groups, species, etc. Dr. Cones. Ridgway. Bendire. 
Gentrocercus ........ .- .. Essentially agrees with Eggs 6-15, varying from Esse~tially ditto. 
Ridgway._ . pale olive buff to light 
olive greenish, speck-
Jed, sprinkled, or spot-
ted with deep brown 
.(p. 205). 
The ground color varies Meleagris ...... ....... _ Not given .......... __ .:_ Eggs 10-18 or more, lif ht 
buffy, thickly ( ut from palecrea~ywhite 
sometimes indistinct- to ctearny buff (p.116). 
I ly) speckled or sprin-
kled with brown (p. 
206). 
Do. 01·talis vetula maccalli. Eggs generally 3, with ...... do---··-··· · ···-· ... 
a thick, ~ranular, and 
very har shell, like a 
guinea fowl's, oblong, 
oval, buff-colored, or 
creamy white, large 
for the bird (p. 573) . 
COLUMB2E. 
Oolumba Jasciata __ ___ . Eggs 2, equal-ended, For the family Ool~im- Large for size of bird; 
white, glistening (p. bidre. Eggs 2, plain * * ' pointed el\ip-
. 565). white or buffy white ti cal ovate, pure white, 
. (p. 210). glossy (p. 127). . . 
Ectop-istes migratorius _ Eg&s 1 or 2, equal-end- .. _ ...... _ .... __ . ___ _ . _ _ _ _ Eggs I or 2, elhpt,ical 
· ea (P- 566). I oval, pure wh1 t e, 
· slightly glossy (p. 11_!8). 
Zenaiditra _____________ _____ _ clo -·-------····--·· _______ _____ _____ _________ Eggslor2, pure white, 
oval 01· elliptical oval, 
or elliptical ovate (11, 
I 142). 
Zenaida .•••. -.. __ ___ . -- Not given . __ .. _ . .. ____ .. __ . __ .. _ ............. __ .. _/ :F;ggs 2, pure white and 
· oval, more rounded 
than pigeons usually 
are (p. 144). 
Engyptila_. _ .. _ . . __ .. .. Not given _____ . _ .. ____ .. _ .. _ .. ____ .. .. _ ... __ .. __ . Eggs 2, elliptical oval, 
cream bui1; glossy 
1',Jelopelia .. _ ... _ . . ____ . Eggs 2, white or creamy 
(p.145). 
Eggs 2, seldom 1; when 
fresh a rich creamy 
tint; as incubation act-
vances fades to a dull 
(p. 569). 
dead white (p. 147). 
Eggs 2, white. 
A will be seen from this table, antl a,::; has long been known, the 
eggs of the Fowl erie differ very materially from thmm of the Colum-
bine serie of birds. In this connection I quote the following from Dr. 
Sharpe: "As far as their osteology goe the sand grouse are very 
columbine, and bad th y occurred in a fo il sta,te only they would 
probably hav b en pla ed in the Oolumbc . * * * Ne t none. 
Egg thr e, donbl - potted, qnally rounded at both elHl . e tling 
Gallin . oung ·lo hed with do, n like the young of a Partridge, but 
gat l witJ1 whit tuft . (Ola ·, of Bird , p. U9.) 
atharticlcc and I aptorial birds (AC0IPI1'RE ), exclu ive of 
, 0 T a div r . i y of e o· both in the ma t r of form and 
1 iall ru of the II a wk , Ea 0 ·1 and th ir 
am p cie m, le y v r diff r n -apJ aring 
am iudividualmaydolik wi and arion. ·l · 
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tinted eggs be discovered iu th_e same clutch. According to Beudire 
the California Vulture (Pseiidogryphus) lays two elongate ovate, slightly 
glossy eggs of a uniform light grayish-green color and unspotted. 
They differ from the eggs of other Vultures in that they are ''close 
grained and deeply pitted" (p.161). Of the Turkey Vulture ( Oatha,rtes 
a.um) lie observes that "two · eggs are usually laid, occasionally but 
one, and very rarely three. These are among the handsomest eggs of 
the Raptores. Their ground color is generally a light creamy tint, 
occasionally a dull, dead white, with a very faint trace of green in some 
few instances. They are blotched, smeared, and spotted with various 
shades of reddish-brown, chocolate, aud lavender, the markings usually 
predominating about the larger end of the egg, and very irregular in 
outline. In eggs belonging to the same set the markings frequently 
differ greatly in size and intensity, one being heavily markbd and the 
other but slightly. Occasionally an egg is found which ts entirely 
unspotted. The eggs also vary ·greatly fo shape; the majority are 
elongate ovate, a few are ovate, others elliptical ovate, and now and · 
then one is perfectly cylindrical ovate" (p. 164). Oa,tharista atrata·, 
on the other hand, lays eggs which "are readily distinguished from 
those ·of the Turkey Vulture by their different ground color, soillewhat 
larger size, and fewer markings as a rule. By far the greater num-
ber of eggs are elongate ovate, a few are short ovate, others elliptical 
ovate. Their ground color is a pale gray-green; in none of the speci-
mens before me can it be called a creamy white~ the tint is perceptibly 
different. In a1n occasional specimen it may be called pale bluish-
white, like well-watered milk, but the first-mentioned color predomi-
nates. "The markings vary from chocolate to reddish-brown of differ-
ent tints, a,nd mixed among these, in about half of the specimens, 
are found shell markings of lilac and lavender; in an occasional speci-
men these predominate over the first~mentioned tints. In the series 
before me all the markings are rather irregular in shape and are clus-
tered about the larger end of the egg. They are usually large and 
seldom confluent. A few eggs are but slightly marked, and the spots 
are small and flue, but none are entirely unspotted." (Loe. cit., pp. 167, 
168.) 
We now come to the Falconidm, a group of birds which are known, 
as a rule, to lay very beautiful eggs, and one has but to examine the 
richly colored and thoroughly accurate figures in Capt. Bendire's work 
to fully appreciate this fact. 
Ridgway observes that Elanus leucurus lays from 2 to 3 eggs, but 
Ben dire says they lay more than that commonly, and tbat the" set varies 
from 3 to 5, generally 4." They are of great beauty, the "ground color 
is creamy white, and they are heavily marked over their entire surface 
with irregular confluent blotches and smears of dark plood red and 
claret. brown, of different degrees of intensity, the smaller end being· 
often the more heavily colored. But little of the ground color is visible 
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in the majority of the specimens. Some sets are much Jighter than 
others, p,ossibly a second laying. The eggs are usually oval in shape." 
(Bendire.) Ooues contends that one of these Kites may lay as many as 
6 eggs, and that in form they are "subspherical." (p. 525.) 
The question of the difference in egg markings of birds· of the same 
species, or even, as I have said, jn the eggs of the same individual, is 
one of great interest. From all that has been gathered it would appear 
to largely depend upon the physical condition of the parent bird at the 
time of depositing the egg. Captivity and fright have also their influ-
ence, the secretions of the oviduct being oft.en checked or even entirely 
arrested at such times. Ag-e likewise has much to do with it, and the 
fact is now pretty well established that the older a bird is the more in-
tensely will its eggs be colored, meaning, as I do, of course, those species 
which lay colored eggs, either tinted all over or with varied markings. 
Young bircl.s of the first season lay lighter eggs in all respects, for ex-
ample, than those individuals which have bred for many years. 
Another American Kite, Ictinia mississippiensis, lays, according to 
Bendire, usually but two eggs, or at the most 3. "They are 
rounded, ovate in shape, pale bluish white in color, and unspotted, or, 
as the rarest exception, show 'a few minute deeper blue sheU markings.' 
(P. 179.) The eggs of this species were unknown to Dr. Cones. They 
are frequently adventitiously stained. The Everglade Kite (Rostrha-
mus sociabilis) also lays 2 or 3 eggs which are 'blotched, marbled, 1 
and stained with various shades of brown on a paler (sometimes bluish' 
white) ground color."' (Ridgway, p. 226.) _ In the Marsh Hawk we: 
:find a greater number of eggs laid ( Circus hudsonius), as many as 6 
according to Bendire (p. 186), and 8 in Ridgway's account (p. 226).
1 
They are commonly plain_, wi_th a white or bluish white ground color, ' 
but may be blotched and spotted with light buff and brown markings. 
They assume some form of the ovate in contour, and are generally 
glossy-shelled and smooth. - · 
Oology of tlte genus A.ccipite1·. 
Hpecies. Ridgway. 
A. velox . ..................... Eggs 2--5, white, greenish white, 
or lJluislt white, 11s11ally very 
hPaYily hlotebe<l with brown. 
1.47 X 1.1(). (!) . 227.) 
A. C(lfl}INi . - •••• - .•••.•..••• - . 11lly plain hlniRh while rarely 
fail1tly 11pottcd with 11alc
1
1.Jrow11-
i,;h. l.!l:J 1.50. (pp. 227, 228.) 
.11. atri<'apill111. . ........ . .. . . Eg- ' · 2-3; whit or glanrons white, 
O!twtinws very faintly mark d 
,~ 1th 11, le hrowni8h. 2.31 ;,.. 1. 74. 
(p . 2'> .) 
nenclire. I 
Ego-s 4-5 (7 in one case), oval or 
sfiort ovate; pale bluish or green 
i!lh white, heavily 1.Jlotchecl, 
spotted , and marbl c1 with va-
rious shades of brown. Somo 
spocim ns ground color, hidden 
by conJlu nt markings of cinna-
mon rufous. 'l'he differ nt pat-
terns of marking arc endless in 
Yariety (p. 101). 
Eg_gs 2-0 (,·arying with lo<"ality), 
pale bluiRh or gr enish wl1itc 
(facles ont in t i11lC'). Many (,>O 
J> r r1•nt) are Yari u. ly spott<'<l 
(p. 105) . 
Eg~K 2- 5; p:tlf' liluiRh white in 
c•olor and u111111ott d (p . .i9 ) .• 
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From this it will be seen that the eggs of Hawks may vary greatly in 
the same genus, from an unspotted white egg (A. atricapillus) to a green-
ish white egg, heavily marked all over (A. velox.). 
Harris's Hawk (Parcibuteo) also lays three or four eggs, which are 
white o~ a buff white, and show more or fewer light brown markings. 
A.bout half the eggs of · this species also lack markings. The eggs of 
our common Red-tailed Hawk (Buteo borealis), which I have collected 
upon numerous occasions, vary wonderfully in point of size. There are 
generally four to the clutch, and have a ground color of bluish white. 
Some have spots, others are irregularly marked with various brown-
ish tints, which markings are of the greatest variety, no two specimens 
being exactly alike in pattern with respect to size, color, intensity, or 
distribution. Unspotted eggs occur in the same set with spotted ones. 
Bendire says of the Zone.-tailed Hawk (Buteo abbreviatus) that its "eggs 
vary from 1 to 3 in number, usually 2, and seem to be for the most part 
unspotted. They are oblong oval in shape, pale bluish white in color, 
and the shell is rather smooth and finely granulated." · (p. 233.) 
Hawks of the genus Falco as a rule -lay dark-colored eggs, more or 
. less covered all over with markings of various shades of brown. Falco 
niexicanus, however, lays from 2 to 5 creamy white eggs, more or less 
sprinkled over with madder-brown spots and markings. Other whit-
1sh-colored eggs of species of this genus may have the ground color al-
most entirely hidden or obscured by the markings being so numerous 
and close together. The egg of the Aplomado Falcon is an instance of 
this kind. Au~ubon's Caracara ( Polyborus cheriway) also lays from 2 to 
3 eggs, which; according to Bendire, are "oval in shape; the ground 
color, when visible, which is not often the case, is creamy white, and in 
the majority of specimens is entirely hidden, the egg appearing to be 
of a uniform rufous cinnamon of different shades, some of the darker ap-
proaching vinaceous rufous. This is again overlaid with irregular 
blotches and spots of dark chocolate, claret, brown, and burnt umber. 
Most of these eggs are heavily marked, a few, however, only slightly, 
and in these the markings are usually small and more regular in out-
line, a few ·are unspotted, and although the ground color is not visible it 
is entirely overlaid with an even-colored cinnamon tint." (pp. 317, 318.) 
It would be impossible here, without far exceeding the limits of space, 
to begin to describe the eggs of the Osprey (Pandion). They are all . 
wonderfully handsome, but vary in size, form, ground colors, and mark-
ings to an endless degree. To view Capt. Bendire's beautifully-colored 
figures of them (Pl. xr) one can hardly believe that they were laid by 
the same species of bird. Still the eggs of Polyborus shown upon the 
same plate vary quite as much and in the same particulars and even 
more so in the matter of size. · ' 
Eagles, as in the case of the Falcons and Hawks, lay ·but few eggs, 
rarel? ~ore than three, and they a.lso range from a pure white egg 
(Haliwetus leucoce:phalus) tooues~owing upon its.surface speckles, spots, 
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blotches, and a clouding with brown and gray (Aquila). Bendire re-
marks of the Harpy Eagle (Thrasaetus harpyia) that ''l have been un-
able to :find a correct description of the egg of this species," and he 
supplies .one from the specimens of that bird . in the U. S. National 
Museum, and observes" the eggs are white,. with yellowish-brown dots 
and washes, and about as long, though not quite as heavy, as a hen's 
egg . . Of these eggs· the Harpy lays 4 or 5, but never hatches more 
than 2, and, if the Indians can be believed, feeds the :first two eaglets 
that make their appearance with the contents of the remaining eggs" 
(p. 271). 
Coming next to the PS.ITT.A.CI, I :find that neither Coues nor Ridgway 
give in their works the number of eggs laid by our Carolina Paroquet 
( Oonurits carolinensis); the former says "eggs whitish, 1.40 x 1.05, 
elliptical in shape, rough in texture" (p. 496), and the latter, "eggs 
1.39 x 1.07, ovate, short ovate, or rounded ovate, pure white" (p. 270). 
Dr. Sharpe says simply "egg white" for his Order Psittaciformes (p. 83). 
I am of the opinion that the fact is not exactly known, and the truth of 
the matter is, we stand sadly in need of a knowledge of much in the 
biology of.this entire and large group of most interesting birds. 
COCCYGES: The parasitic habits of the European Cuckoo ( 0. canorus) 
are too well known to require comment here, and Coues observes that 
"the American Cuckoos have been declared free of suspicion of such 
domestic irregularities; but, though pretty well behaved, their record 
is not quite clean: they do sometimes slip into the wrong nest. The 
curious infelicity seems to be connected in some way with the inability 
of the female to complete her clutch of eggs with the rapidity and regu-
larity usual among birds, and. so incubate them in one batch. The 
nests of our species of Ooccygus commonly contain young by the time 
the last egg of the lot is laid" (p. 471). Such habits, l1owever, are de-
parted from by the genus Orotophaga, bird which build a large nest for 
the use of a number of the species to lay in in common. In Geococcyx 
and Ooccygus, species that lay numerous egg, at irregular intervals, we 
:find often a fre h egg just Jaid and perhaps a nestling half as large as 
the parent bird, with an intermediate gradation of eggs 'in various 
ta()'e of iucu bation and young grading up to the size of the one ju t 
mentioned. 
Orotophaga ani may lay as many as 8 egg. , which according to Coues 
ar 'gr eni h ' and to Ridgway a ' ' dull glaucou ' -blue," but they are 
alwa mor r le overlaid with a white ub tance chalky in nature, 
ha in th r ntl ' laid e 0 • a ily wa h off. Our Ground Cuckoo 
( c f:cy ) al lay whjt o-g or of a pal l;>uff-white, and there may 
h a · man ' a. a d z n I •r o it d b fi re th bird compl te her irregu-
lar! · le in -Int ·h. pini n do n agTe a to the number of egg laid 
1 T ur omm 11 T llow- ill d u k o ( . americawu ·), Dr. '1 ue ta ting 
: . o-o,.· 4 t , ·, I < l gr ni . h' (p. 76) and Ridglrny. ' g · 2 to 4 dull 
pal · ~lau · 11:- r H or Jaucou -white (p. 273). 1Hl th , latt r au-
f th la ·k- i11 cl 'u ·ko ( . erythrophtlwlmu 
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to 4, deep glaucous-green or verditer-blue" (p. 274). The present writer 
discovered the nest of one of this latter species many years ago in New 
England, and it had four eggs in and two nestlings. It was a very 
slight affair for a nest, loosely put together with scanty material of 
twigs, etc., and placed upon the horizontal bough of a small apple tree. 
I have never seen the eggs of any of the T~oG0NES, and personally 
know nothing of the nesting of our United States species T. ambiguus. 
Prof. Newton, however, remarks, "so far as has been observed, the 
1;1idification of these birds is in holes in trees, wherein are laid without 
any bedding 2 roundish eggs, generally white, but certainly in one 
species (Quezal) tinted with bluish-green" (Art. "Trogon," Encycl. 
Brit., vol. xxin, p. 584). Doctor Sharpe makes a like statement, but 
no exceptions thereto. "Nest in hole of tree, eggs white" ( Class. of 
Birds, p. 82). 
·we .have two species of Kingfishers (ALCY0NES) in our avifauna, 
Oeryle alcyon and Oeryle cabanisi. Either species usually lay six pure 
white eggs of an ovate or oval form. They are characterized by 
having smooth, glossy shells, which in the case of the last named 
species is very thin and brittle, having the appearance of being com-
posed of porcelain. Such glossy and glassy, pure, white eggs are 
also laid by every species of our Woodpeckers (Prnr), and those birds 
are very numerous in our avifauna-nearly forty of them. Ridgway 
in his "Manual" barely mentions the eggs of these birds, and Cones 
simply says that in form they are "rounded" (p. 479). Most all the 
species lay 6 t<? the clutch, but in Dryobates villosus and Oolaptes 7 are · 
sometimes taken. Probably in nearly all the species the eggs are more 
or less of an oval or ovate shape; all that I have ever collected I have 
found to be so. 
In noticing the eggs of our Owls (STRIGES), I will rely almost entirely 
upon Bendire's work, so frequently quoted in this article. 
Oiilogy of Owls. 
Asio wilsonianus --.•..... _ ..... Eggs 3-6 (sometimes 7); pure white; oval; shell 
smooth, finely granulated and rather glossy. 
Asio accipitrinus ...... __ _ .. . .. Eggs 4~7 (raroly more); white; oval to elliptical 
ovate; sometimes nearly equally pointed ·a teach end. 
Syrnium nebulosum ......... ... Eggs 2-4 (4 are rare); pure white; not very glossy; 
oval or rounded oval. 
Scotiaptex cinerca . ............ Eggs 2-4; dulJ.white; broad elliptical oval. 
Nyctala t. 1·ichardsort"i ..... . ... Eggs 3-7; pure white; oval; almost lusterless . 
. Megascops aHio .... .. -......... Eggs 4-5 (rarely 7 or more); pure write; oval or 
nearly globular; moderately glossy. 
Megascops jlamrneolus ........•. Eggs 3-4; white, with a faint creamy tint; oval; 
· shell strong, finely granulated; slightly glossy. 
B1ibo virginian11.s ...... ........ Eggs 2-3; white; little or no gloss; rounded oval; 
shell thick, coarsely granulated. 
Nyctea nyctea . -.... . -·-. . ... : .Eggs 3-10 (usually 5-7); white, creamy tint in some 
cases ; oblong oval in shape; no luster; a few cor-
rngated lines starting a trifle beyond the center o.f 
the egg and run to the longer a~is in most specimens. 
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Oology of owls-Continued. 
Surnia ulula ...•......•....... Eggs 5-8; white; smooth; glossy. 
_Surnia u. caparoch . ............ Eggs 3-7; white; oval or oblong oval; somewhat 
glossy; smooth, fine grained. 
Speotyto cu,niciilaria ltypogwa .. . Eggs 6-11; (not rare to find 11); pure white when 
washed; rounded ovate and very glossy; shell close-
grained and rather smooth. 
Glaucidiurn gnoma ............ Eggs 4 f 
G. g. californicurn ......... .... Eggs 3-4; dull milky white, with a faint cre.amytint; 
lusterless; peculiarly pitted with punctures; very 
thin shells, almost semitranslucent. 
G. phalcenoides ...... .......... Eggs 4; oval; compared with the last species shells 
· much thicker; coarsely granulated; no pittings or 
punctures, but on the contary show a few slight 
protuberances on their surfaces. 
Micropallas whitneyi .......... Eggs 2-5; commonly 3; pure white; oval; finely granu• 
lated and rather glossy. 
From this table it will be seen that our largest Owls lay both the least 
number (Bubo) as well as nearly the greatest number (Nyctea) of eggs, 
the greatest number, however, probably being laid by the Burrowing 
Owls ( Speotyto ). In other words, it may be tersely said that our Striges 
lay from two to a dozen white, oval eggs, varying somewhat with the 
species. 
An equally useful table for the oology of our O.A.PRIMULGI can be 
compiled from Dr. Coues'-s "Key," and his descriptions of the eggs of 
those birds is quite full. 
The following is what he records upon the subject: 
Oology of N. American Caprimulgi. 
Antrostornus carolinensis ...... Eggs 2; 1.45 X 1.05; heavily marked in intric'l.te pat-
tern with browns and neutral tints. 
A. vociferns . .................. Eggs 2; 1.25 X 0.90; creamy white; heavily marked 
with browns and neutral tints. 
Phalceonopt-ilusnuttalli ........ Eggs2; 1.05 X 0.80; elliptical; white. 
Nyctiil.romus albicollis ......... Eggs 2; 1.25 X 0.92; creamy buff, spotted with pinkish 
brown and lilac. 
Chordeiles virginianus ......... Eggs 2; elliptical; 1.52 X 0.87; finely variegated with 
stone-gray and other neutral tints, over which is 
scratched and pitted dark olive-gray; but the pat· 
tern and tints are very variable. 
0. texensis ....•............... Eggs 2; heavily veined and marbled; 1.20 X 0.87. 
Th mo t remarkable exception, if it be true, among these bird , 
hen, i h lliptical white egg of Phalceonoptilus. For the Oaprim .. ulgi 
Dr. harpe ay. : ''Egg, white, with croll•like marking 
(p. 18), and Ridgway, for the family Oaprimulgidcc, ' Egg 
l •p . it 1 n bare ground, dead leav , gravel, or aud, 2 broadly 
llip i al-o al plain r potted (Manual, p. 297), and of Phalceonoptilu 
nuttalli x 0.,-< plain d ad white, u. ually with a fain buffy or 
(p. 200). Thi latter author , d cription of the egg of 
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our Goatsuckers differ 'quite materially from those of Dr. Coues, which 
is probably due to the fact that the eggs of the several species them-
selves differ to such a marked degree both in ~olor, form, and markings. 
According to Newton, "The Guacharo (Steatornis) is said to build 
a bowl-like nest of clay, in which it lays 2 to 4 white eggs, with a 
smooth but lusterless surface, resembling those of some Owls." (Art. 
"Guacharo," Encycl. Brit. 9th ed. Vol. xxr, p. 227.) And we may add, 
this is not the only character we know of that indicates caprimulgo-
strigine affinity. 
The Humming-birds need not detain us long; and it is very remarka-
ble . that for so large a group there is such complete uniformity, so far 
as we are at presen~ aware, in their oology. Tersely it may be said 
that the TROCHILI all lay two pure white eggs, large for the bird in any 
species, and generally of au elliptical-oval, or elliptical-ovate form. 
These eggs remind me somewhat of the eggs of our smaller existing 
lizards. 
In another suborder, the 0YPSELI we are still ignorant of the charac-
ter of the eggs of several of the species, but those of Ohcctura pelagica · 
are well known. In that species from 4 to 5 are usually in a set. 
They are pure white, and narrowly elliptical in shape. The eggs of 
Gypseloides niger have as yet not been collected by .a11y naturalist that 
I am aware. The eggs, too, of Micropus 1nelanoleu,cus are unknown to 
me. 
Lastly we come to that great host of birds included in the P .A.SSEREs, 
and here I propose to contrast the descriptions of 0oues and Ridgway, 
confining myself principally to the various genera, occasionally only 
to the family where the eggs of the birds in the latter are very similar. 
Where birds of the same group di:f:l'er to any marked degree such dif-
ferences will be noted. Where the eggs of others are unknown the 
fact will also be shown; and I trust that such a table, condensed and 
compared, although it may add nothing that is new to· the subject, 
will yet prove to be useful to the working oologist. 
Oiilogy of N orth Americctn Passeres. 
Families, genera, etc. Coues. 
1. 'fYRANNID.'E. 
Milvulus forjicatus . . . . . . . . . . Eggt1 4-5; white, boldly blotched 
with reddish on the surface, and 
lilac shell-spots . • 
'l'yrann'Ull tyranntis ... . . .... . 
Pitangus derbianus . . ... .... . 
Eggs u sually 4- 6, white, rosy , or 
creamy, variously spottecl or 
blotched in bold pattern with 
r eddish ati(l darker brown sur• 
face spots ancl lilac shell.mark-
ings . 
Not given . . ... ............... ... .. . 
Jli Mis. 114, pt. 2--31 
Rid gway . 
E ggs 3-5 ; .88. X 66; pure white 
or creamy white, boldly but spar, 
ingly spotted with rich madder-
brown and lilac.gray. 
Eggs 3-5; white, spotted with rich 
madder.brown or chestnut, and 
lilac-gray. [Eggs of this genus 
are particularly handsome ob-
jects.-R. W. S.] 
Eggs 3-5, buffy white, speckled 
andspotterl (the markings mostly 
longitudinal), chiefly on larger 
encl, with madder.brown and 
purplish gray. 
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Oology of ~Vorth American Passeres-Continn0<l. 
Families, genera, etc. Cones. 
1. '.l.'YRANNID.al:-COlltinued. 
]fyiozetetes texen,;is .· ........ . 
Myiodynastes luteiventris ... . 
Not giYen ... ............ .. . ....... . 
Not given ......................... . 
Myiarchus .. .. . ............. . Ego-s scratched and snarled. but 
chiefly scrawled lengthwise with 
dark brown in close and intri-
cate pattern. 
Sayorni6 ....... .... .. .. . -j Eµ;gs, white (sparsely dotted; B. 
fitsca). 
Oontupits . . . . . . . . . . . . . . . .. . . . ]~ggs spotted ...... ............ ... . 
Empiclonax .......... . ...... . 
1 
Eggs spotted ( E. flaviventris) or 
white (E. m 'in'imus); also E. ob-





Eggs 3-6, curiously marked with 
fine 11e11lines and intricate pen-
cilings of black and various 
shades of rich purplish-brown 
over a buffy or creamy brown. 
Eggs 3-6, pure white, sometimes 
finely but sparsely speckled 
round larger end with dark 
brownish. 
Eggs 2-4, pale cream-color, hand-
somely wreathed round larger 
end with spots of rich brown and 
lilab-gray or lavender. 
Dtascriptiorn; of eggs of tlte diffi-
cult genus pract_ically agree 
with tilose given by Dr. Coues: 
E. acadicus eggs 2-4; creamy 
white, spotted chiefly on larger 
entl. 
Pyroceplwlus r. 1ncxica1ius Not given ... ... ................... ' Eggs 2-4, pale olive buft~ or dull 
buffy (raJ:ely nearly white), 
boldly and l:ieaYily spotted, 
chiefly in wreaths around larger 
end or near middle, with dark 
. vandyke-brown or brownish-
Ornithio~i imberbe. . . . . . . . . . . K est and eggs unknown .......... . 
black and purplish-gray. 
Not given. 
2. OSClNES. 
Lan·iiclre ... ................ . 
Ampeliclre ............. .. .. . 
llirunclinidro . .. ......... .. . 
. A laudidre-
]~ggs 4-6; speckled ................ Eggs 4-7, dull whitish, spotted 
I with light brown or olive. 
Eggs spotted; (narrow and elon- 1 Eggs 3-5, pa1e dull bluish or pale 
gate; 3-6. A. cedrorum,). I purplish-gray,spottedanddotted 
with dark 'brown, black and 
· purpli!,h, 
l~ggs1mrewhite, 1mmarked: Iriclo- .Agrees witL Coues. 
procne b'icolor, 1'achycineta tha-
lassina, Ootile riparia, Stelgidop-
teryx serripennis, Progne sitbis. 
Eggs thickly speckled; Hirundo 
horreormn, J>etrochelidon: liini-
jrons . 
Otocoris . ................. Eggs very variable in tone, b_ut Eggi; 3-5, pale olive, pale dull 
always profusely and heavily buff\·, dull olive, wnitish, etc.; 
marked with brownish-gray, or finely b11t usually densely 
dark stone-gray, upon a grayish speckled or sprinkled with 
or greenisli white grounct; in olfre-hrown (rarely pale einna-
some cases tb whole surface mon-buft; speckled with cinna-
nearly uniform. mon rusty). 
Certhiiclro................. ... Lay numerous white spe kled / Eggs 5-9, white or ereamy white, 
eggs (p. 272). · speckled or spotted, chiefly _on 
or ronnd the larger end, with 
reddish-brown. 
Yireoni<lte................... ( Vireo.) E!!g white, spotted (p. Eggs whit<'. us nilly more or less 
330). I tiotted,' or sparsely speck.led 
Jlo tacillidcc-
.JI otacilla ....... ..... ............................... . 
• l,1tlw1 . .. . . . • . •. . . . . . . . J~g:,rs 6, Y r~· cl.irk rolori•cl ...... . 
round larger end wi'th brown or 
blackish. 
Etrgs3-5 , whitish, thi<lkly peckled 
"·ith brow11 . 
Eggi; with }HtlP 1-,'l'Ouncl color, but 
the dc•nse ,ipeckling of brown 
t.,riYCS nearly a uniform hrown to 
th whole Hhell. 
, 'ylt-iid11 -
Rtg tlv 1':!('gH 6- 10 , full_, IIJ><'t·klc1l ......... ]';g-_g. 5 10, whitish or huffr, mi-
nutl'lv fr• kled with hrown 
('"Om ' tim es appar ntly immaeu-
(' l'o_lioptila •••. •••••......• J~~g _J . ;;: fully ><t><·ckl tl ......•.. 
rtb1da .....•..... •.. ......• ot .1;1n·u ........................ . 
lafr). 
( 'erthiola.) Eirgs 2 4. white or 
buffy ,\ hit , Jineh· specklecl or 
sprinklNI chi fly on larg r end 
1 with uml., r brown. 
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Families,.genera, etc. Coues. Ridgway. 
2. OSCINES-·COntinued. 
MniotiUidre .................. The American warblers lay from 3-7 egg15, some 3-4, etc. As a rule, 
they are white, or creamy white, or pale greenish or bluish white, 
or grayish, or even pinkish. '.l'hey are more or less spotted, ~tc., 
chiefly round the larger en<,, with various shades of brown or lilac, 
or roan b'lack, less commonl_y speckled all over. Species very numer-
ous, and tlie eggs varying for each species. . 
Sitirus ............................•..•............•••••••....•.•.. , Eggs 3-6, pure wh1te or creamy 
white, spotted wit,h reddish-
. bro'."n and lilac-gray. 
Icteria....................... Egg 3- 5, white ancl speckled w1th brown. 
Cinclidre .. ................... Eggs, about 5, pure white ........ -I Eggs 3-5, plain pure white. 
Troglodytidre ............. ; . . Eggs of three patterns, (1) those densely spotted; (2) those sparsely 
spotted, and (3) th~se pure white. Generally numerous, some species 
laying as many as 10. I give a species of each from Uoues, using the 
nomenclature of his "Key." . 
(1) Telmatodytes palustrus . . . Eggs 6-10, very dark colorec\, being 
so thickly dotted with cbocolat~-
brown as to appear almost um-
formly of this color. 
(2) Salpinctes obsoletus....... Eggs, 5-8; crystalline whiteness, 
sparsely sprinkle1l with reddish-
brown dots. 
(3) Oistothorus ,tellaris . • . . . . Eggs white ....................... . 
l\UMINJE, 
Oreoscoptes . . . . . . . . . • .. . . . . . . Eggs 4, light greenish-blue, heavily 
marked with brown and neutral 
tint. 
Mimus . . .. •. ................. Eggs 4-6, oluish-green, heavily 
speckled and freckled with sev-
eral brownish shades. 
Galeoscoptes . . . . . . . . . . . . . . . . . Eggs 4--6, deep greenish-blue, not 
spotted. 
Harporhynchus .•....... . .... .... , .••...... . . .. .. .. ............... 
H. riifus ... ~.......... . ...... Eggs 4-6, whit.ish or greenish, 
speokled with l;lrown. 
H. crissalis . • . . . . . . . . . . . . . . . . Eggs, usually 2, emerald green, 
unspotted. (The exception for 
Ttirdidre: 
the genus.) 
Myadeates ... .... ... .. .... Eggs, 4; bluish-white, freckled 
with reddish-brown. 
Turdui ... .... .•... ......... ................ _ .......•.......... 
1'. mustelinus ... .. _ ....... Like .ilferula migratoria .. ...... ... . 
T. alicire . . • . . . . . . . . . . . . . . . ........................... _ ....... . 
Merula .........••........................................... 
Oyanecula suecica ........ .................................... . 
s~xicola oonanthe............. Eggs, 4-7; gree11:sh-blue without 
spots. 
r 
(Oampylorhynchus.) Eggs with 
the ground color whitish, 
~ creamy white, or salmon buff 
l 
nearly maAked by dense sprink-
ling of reddish-brown, general 
hue light brownish-pink. 
Eggs very variable in coloration, 
but usually speckled. 
Eggs plain pale greenish-blue. 
Eggs, 3-6; whitish, speckled with 
reddish-brown. 
Eggs, 2-5; plain greenish-blue. 
Eggs greenish-blue, spotted with 
rusty brown. 
Eggs, 3-5 ;J>la~n bluish (very rarely 
speckloa with brown). 
Eirgs, 3-5; pale olive, olive-green-
ish or brownish, deeper on or 
around larger end (sometimes 
uniform). . 
Eggs 3-6 plain, pale greenish-blue. 
Sialia ...... ................. . ..................................... EtY1~e t,~JM.1a~cl.y ~l!tfeenish-
Paridre: 
Parus ... , . . . . . . . . . . . . . . . Eggs, 6-8; white fully sprinkled 
with reddish-brown. 
Psa~~rip_arus ............ . 
1 
Eggs, 6-9; white, un_marked. 
.A.unpa1us .......... -..... Egg_s, 4-6; pale blmsh, speckled 
I with brown. 
Tanagridre ............... ... 
1 
Dull greenish-blue, fully spotted 
• 
1 
witl1 brown and lilac. 
Euplwnia ....... .... .... .. .. r ... ..................... . 
(White, usually speckled). 
(Pure white) . 
(Chiefly around larger end). 
(Piranga) : 3-5, bluish or green-
ish, spotted with brown. 
Eggs creamy-white, with a few 
scattered spots and blotches, 
principally at the larger end, of 
two shades of brown. 
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FRINGILLIDlE. 
NoTE.-There are upwards of 150 species of Finches, Sparrows, Grosbeaks, Croils-bills, etc., in the 
Uniterl States avifauna, and tlrny lay a great variety of eggs, and it would be quite impracticable to 
describe or classify even a part of them here, so I resort to the plan of only presenting the character-
istic types. Of these eggs many are spotted, with a ground color of white, various shades of pale 
green and blue, aiid the spotti_ng near the larger end in a wreath .. White eggs, spa_rsely spotted, are 
not common, and m my select10ns I have endeavored to show the differences that exist. · 
Families, genera, etc. ' Coues. Ridgway. 
Pinicola enucleator . .•... ..•.. 
Eifit~hfJe~f::-~~~~ ifr~~~d!~~l 
Lcucosticte . ... .... .......... . 
lilac shell-spots. 
Eggs 3-6; pure white .......... .. . . Eggs pure white. 
Spin us tristis ............... . Eggs 4-6; bluish-white, normally 
unmarked. 
NoTE.- In the numerous species of the genera Pooccetes, A.mmodramus, Melospiza, Ju11:co, Carpodacus, 
Spizella, Loxia, Zonotrichia, Chondestes (4-7, white, with zigzag lines, as in some lteridce), Passerella, 
Calcarius, Pipilo, and others, the eggs, although showing almost an infinite variety of patterns, all 
have the common character of markings upon them of some kind or other. They constitute the great 
bulk of United States "fringilline ;> birds. Exceptions are seen in the other genera as given below. 
Families, goriera, etc. 
A. mphispiza bilineata ....... . 
c,.,._ . I llidgway. . 
Eggs 4-5, whitis,1, unmarked ..... ·1 Eggs plain greenish or blmsh 
wbite. 
LI.. b. nevadensis ............. . Eggs greenish, profusely spotted, Eggs speckled with brown. 
etc. 
NOTE.-The case of Ll.mphispiza is one of a plain egg and a marked one in the same genus ofbird_s. 
FamiliM, goncc,_ ow. Cone,. I · Ridgway. 
Peuc<Ea...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Eggs 3-5, plam white or bluish-
Embernagra .. ... ............ Eggs pure white, unmarked ...... . 
Calamospiza................. Eggs 4-5, pale bluish-green, nor-




Eggs 2-4, plain pure white. 
Nest and eggs not distinguishablt; 
with certaint,y from those of 
Spizd americana. 
NoTE.-The so-called "Grosbeaks II of the genera Habia, Cardinalis, Pyrrhulvxia all lay handsomely 
marked eggs, but in the genus Guiraca the eggs are a "pale greenish-biue or bluish-white, 11 and not 
marked. In Passerina (some of the species (P. amama) tho eggs are also plain. 
__ F_anu_·_li_es_,_g_e_n_e_r_a,_e_tc_. -~ Couos. 1------R-id_g_w_ay_. ____ _ 
Dolichanyx ................. . 
Molothrug (parasitic) ........ . 
.11.gelreus . ............ . .. .. .. . 
Xa,1thoceJJhala11 ......... .. .. . 
t11r11 lla ................... . 
Eggs 4-6, stone-gray, dotted, mot- Eggs 2-5, dull white or brownish, 
tled, and clouded with dark white, heavily spotted or 
brown. blotched with vandyke-brown-
usually with a few fine Jines or 
Eggs white, fully speckled, and 
dashed with browns and neutral 
tint . 
Eggs 4-6; pale blue, fantastically 
dotted, blotched, clouded, and 
scrawJecl over with dark or even 
blackish-brown ancl paler or 
plurpli b s h 11 mark . 
E~g :µj; gray-gr, n spotted. as 
m , 'colecophagus, with reddish-
hro,vn, not scrawled as in Age-
lce11a. 
EgA: 4-6; crystal white, sp c:kled 
w1t!1 r dclish and purplish (very 
Yanabl ). 
irregular markings of blackish. 
Dull white, greenish-white or 
brownish-white, speckled or spot-
tedmoreor less densely with brown . 
Agrees with Coues. 
(Occasionally pen-lined.) 
Eggs 3-6; white, :;p cklecl with 
reddish - brown, blackish- brown, 
and lilac-gray. 
Description practically agrees. 
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CORVIDlE. 
NoTE.-In the genus Quiscalus the ~ggs are also peculiarly marked, as in the Orioles, hut not so with 
Scolecophagus. 
Families, genera, etc. Coues. 
Pica _ ................ ·.. .. . ... EO'o-s 6-9; pa,le drab,dotted,dashecl , 
atdblotchecl with purplish-brown. 
Oyanocitta-
0. cristata. _ .............. Eggs 5-G, broad_, drab-colored, with 
brown spots. 
Xanthoiira--
X. luxiww . . . . . . . . . . . . . . Eggs 3-4, greenish-drab, marked as 
usual with browns. 
Perisoreiis--
P. canadensis .......... . . Eggs 3-4, yellowish-gray or pale 
green, finely dotted and blotched 
with brown and slate or laYen-
der, especially about the larger 
end; others more uniformly and 
largely blotched ; variation wide, 
as in other jays. 
Corvtts (common char.) . . . . . . ( C. corax.) Eggs 4-<!, oftener 4-5, 
greenish, dotted, blotched aml 
clouded with neutral tiutR, 1mr-
plish and blackish browu. 
Picicorvus-
P . columbiamui ......... ·. Eggs light grayish-green, speckled 
Cyanocephaliis--
ancl 'olotcl1ed with grayish-brown 
and lilac, chiefly ahoutthelarger 
end: 
0. cyanocephalus .... ..... Eggs 3-4, greenish-white, pro-
fusely spotted with light brown 
llllll purplish. 
S'rURNIDJE. 
S. m,lga,;, ......... ......... · I Not given. 
Ridgway. 
Eggs 3-10; pale olive-buffy, dull 
white, or very pale greenish, vari-
ously marked with brown. 
Eggs (3-51), pale olive, isabella-
color, greenish or buffy, rather 
sparcely spotted or speckled 
with brown. 
Eggs 3-6, pale green, rather 
sparcely marked with very dis-
tinct dots or small spots of deep 
madder-brown. 
Eggs 2-4, pale btiff or pale grayish-
buff, thickly speckled with 
urn ber-brown. · 
Ea-gs dull white, drab-white, or 
~ery pale grayish-buff, spec~led 
with hair-brown or grayish-
brown or lilac-gray. 
Eggs 2-7, bluish-green, pale olive 
or olive, spotted or dashed ( or 
both) with oliYe-brown (some-
times nearly 1m!form olive from 
density of mar km gs). 
Eggs dull white, sparingly 
speckled, chiefly on larger end 
with brown and purplish-gray . 
Eggs 3-5, pale greenish-blue or 
greenish-white, thickly but finely 
speckled with olhe-brown. 
I Egg 4-7, plain pale greenish-blue or bluish-white. 
This article would not be complete did I not add to it some of the 
excellent observations of Prof. Alfred Newton and others relative to 
the eggs of birds. After I have done this, I will dr'aw up my" Con-
cluding remarks." Newton briefly gives us some excellent observa-. 
ti011s upon the "forms of the markings" on birds' eggs, and these it 
is not ,difficult to see "have been deposited on the shell a short time 
before 1ts exclusion, are primarily and normally circular, for hardly any 
egg that bears markings at all does not exhibit some spots of that form, 
but tlmt in the progress of the eggs through that part of the oviduct 
in wliich the coloring matter is laid on many of them became smeared, 
blotched, or protracted insomeparticulardirection. The circular spots 
thus betoken the deposition of the pigment while the egg is at rest, the 
blurred markings show its deposition while the egg is in motion and 
this motion would seem often t.o be at once onward and rotatory, ~s in-
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dicated by the spiral markings not uncommonly observable in the egg~ 
of some birds of prey and others-the larger end. of the egg (when the 
ends differ in form) making :way for the smaller."* 
"At the same time the eggs of a great number of birds have, besides 
these last and superimposed markings, more deeply seated stains, gen-
erally of a paler and often of an altogether different hue, and these are 
evidently due to some earlier dyeing process. · The peculiar tint of the 
ground color, though commonly superficial, if not .actually congenital 
with the formation of the shell, would appear to be diffused soon after." 
(Art. "Birds," Encycl. Brit., 9th ed., Vol. nr, p. 773.) This distin-
guished ornithologist also invites attention to the fact that "the size 
of eggs is gener~lly but -not at all constantly in proportion to that of 
the parent. The Guillemot (Alea troile) and the Raven ( Oorvus corax) 
are themselves of about equal size. Their eggs vary ~s ten to one." 
(Loe. cit., p. 775.) Many other examples of this among our American · 
avifauna will be recalled by the thoughtful oologist. Reasons for these 
discrepancies are not far to seek, i. e., nestling Ravens lay long in the 
nest after birth, whereas young Guillemots are larger and better devel-
oped at the time of hatching. Then the number of eggs laid by . a 
Raven may be as many as 8 (see table), and, as we know, the Guillemot 
lays but one, giving either · bird about the same egg surface to cover 
during incubation. 
From my reading of avian oological works I find that certain expla-
nations, or partial explanations ha-ve been put forth as the reasons for 
the variations in the colors of the sh~lls of birds' eggs_. I formulate 
these as folJows: 
BIOLOGIC.AL LAWS EXPL.A.N.A.TORY OF THE V.ARI.ATION IN COLOR OF 
THE SHELLS OJ' EGGS IN THR CL.ASS .A. VES. 
1. In many instances the general color and markings are in conform-
ity with the law of protective coloration. 
2. Where both sexes are more or less brilliantly colored the eggs 
are generally Ia.id where they are not exposed to view, and where the 
parent hatching them is also concealed to a greater or less extent. 
This i effected by either the form of nest constructed or by the eggs 
being laid in bnnows or hollow trees. The eggs of such birds are, as 
a rule not hand omeJy marked, or often only white. Otherwise in 
g n ral: frre:p tive of I lnmage, bird, that lay in uch place, a have 
b c•u m ntion d u, ually lay white egg, . 
t cl on actual experiment by Mr. 
o ·; rr· • I oci ty, to be tho ca, e 
ues reversed, and thi will 
o nth mall r in tend 
,~ rrowHawk (Ac ·ipii<-1' 
onncl at t d. b antiful 
f'ar1 all th <· mal f th gcr, 
ipi l r re lox Pl. 
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3. Where the general tone of the plumage of the incubating parent · 
is in harmony with its environment, the eggs, as a rule, are laid in 
open nests or places where they are fully exposed to view. Such eggs 
are frequently very handsomely tinted and marked, or the reverse may 
be the case. 
4. When the female alone incubates, and is of dull or somber plum-
age, the male bird brilliantly feathered, the third Jaw, as a rule, is op• 
erative. 
5. Frequently-birds that lay eggs in open and exposed places, as di-
rectly on the ground, rock, or sand, without any apology for a nest, 
their eggs are either tinted, or colored and marked, or both, so as to 
be in harmony with their surroundings. 
6. It is probable that the earliest forms of birds laid white, ellip-
soidal eggs, varying in number to the clutch from one to many. Pos-
sibly in some of the lower _types of existing birds such an ancestral 
trait has persisted. 
7. In certain instances where birds lay exposed to v_iew either white 
or light tinted eggs, or those not otherwise protectively colored, they 
have the habit of covering the clutch over with leaves, etc., when, for 
any purpose, the incubating parent temporarily quits the nm;t. 
8. Bfrds, irrespective of the character of the coloration of their 
plumage, which habitually lay in inaccessible places, their eggs are often 
either white or light-tinted and exposed to view. · 
9. Both the age of the bird and the physical condition of its consti-
tution at the time of laying an egg have their influence upon the color-
ation of its shell. Uhanges in· the constitution may be d~e to external 
causes, as fright, etc., or to internal causes, as disease, etc. The rich-
est colored eggs of any species (that lay other eggs than white ones) 
are laid by that species at its prime. 
10. The positions of the egg as it passes down the oviduct, as well as 
its motions, effect the pattern of its markings. 
CONCLUDING ¥EM.ARKS. 
In the light of what has been presented in this paper we can now 
briefly review some of the oological peculiarities of the birds of North. 
America. 
, Many Grebes (Podicipoidea,) have the habit of covering over their 
numerous white eggs with bits of vegetation when the parent tempo-
rarily quits the nest (seventhlaw), but whether the Loons ( Urinatoroidea) 
ever resort to this means of protection I am not at present informed, 
though I am inclined to think they do not. The eggs of the latter, how-
ever, harmonize better with their surroundings (fifth law). 
The American Tiibinare8, with but one or two exceptions, as far as 
known, lay white eggs, but they are protected, from the fact that they 
a~e laid either in inaccessible or little frequented places (~ightb law). 
Bll'd ratber low in the scale of organization, as the Short-tailed Alba-
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tross (D. albatrits), which lay a "nearly equal-eu<le<l white egg," and 
where for many ages there may have been no special reason for it to 
take on any other form or a pattern of varied coloration, possibly may 
have done so through a long line of avian ancestors (sixth law). 
Among the Alcce I am not sure whether Alle lays its two unitinted 
eggs in a concealed nest or the reverse. Otherwise the coloration of the 
eggs of the birds of this group can all be explained under the second, 
third, and eighth laws as given above. I am indinecl to think that the 
handsomely marked eggs laid by the Longipennes gain protection under 
the operation of the :fifth law, and in many cases where I have coJlected 
the eggs of Gulls and Terns I have noticed that they often harmonize 
admirably with tbeir surroundings. It is almost a universa11y con-
ceded fact that this is distinctly so in the case of the Limicolre, where 
it is sometimes most beautifully exemplified. 
Bitterns among the Herodiones are striking examples where the 
species lay unitinted eggs, but the sitting bird has a plumage that is 
in complete harmony with the environment of the nest. Even the 
long pointed brown or dark-green feathers of the back and head simu-
late the thin lengthy sedge leaves when matted in mass on the ground. 
With Herons which build in trees such a protection is less evident. In 
the Rallidce both the plumage of the bird and the coloration of the eggs 
themselve~s are protective. This is also the case with the Griddce, au-
other family of the· Pa,ludicolce. 
Passing next to the Stega,nopodes we meet with another group of 
bird forms, morphologically more or less lowly organized, which for 
ages in the world's history have probably laid their eggs in the most 
foaccessible of places, and it is just possible that the eggs they now 
lay, sometimes single and sometimes few (Cormorants), may be more ~l' 
less like those that were laid by their very early ancestors. The 
e11iptical white eggs of the Sulidce, covered with a calcareous crust, are 
very different affairs from the more ordinary a])pearing eggs of water 
birds higher in the scale of organized bird lifo. And, notwithstanding 
th ir evident anserine affinities this may also apply to the Flamingoes 
( Oc7ontoglossce). 
Oologi t. · generally xpre, s the opinion that the pale uni tinted egg 
of the nsern are prot cted again."t the pi11aging of ordinary maraud-
er ·, from the fact that 11 arly all bird of tld, group build thefr nests 
01· lay h ir ego-s in inac·ce., ible localiti . (eiO'hth law). ft urn ·t be 
r 1 m ·rnlwr d how er and it is a Y<'l'Y int r Htil1g fac , that in the a e 
of tl1 wan. ( ('yr;nincc) h clnll whit Hhell of thrir g·o-. · are fr qnently 
aclY nti ion,.J. · .-tain cl b. tb . ·oi l an 1 e. p eially hy l,c~ wet a11d cl ·ay-
in ,. v o- ·tation <·om .-in ]1 rud n tin whi<-h h y ar <1 l) it 1. 
'1 lti, · f ·u li: · 1 r. th ru , i Ii a r w1dsh dirt , , bad , thu, · rendering 
h ll h <liffi ul h .- 1t uvon •~vual oh, 1rvati n. hi~ 
a1 1 li ·g·.- of many J u ·l·: (.A natin<e). nt Du ·k t o 
o 't 11 I f1'1' , •ni ·h or uff tint d m,-. harm< nizino- wi h th ir · 
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surroundings, and such hues are also characteristic of the eggs of the 
arboreal building Ducks, such as A.ix, for example, which lays drab-
colored eggs, smooth and ellipsoidal in form.. The still more typical 
tree-Ducks of the genus Dendrocygna may laywhiteeggs (D. aiiturnnalis). 
\ With our Gallinw, birds which . always build their simple nests 
upon the ground, we find their large clutches of eggs either white, or 
else more or less protectively marked, or Il.l)ally made so by adventi-
tious staining ( Colinus). These birds, however, as a rule, wear a 
plumage that is preeminently in harmouy with the nest surroundings, 
and additional protection is undoubtedly afforded from the fact that 
the incubating birds are all close sitters. There is an interesting 
exception in this suborder in the case of the Massena Partridge 
( Cyrtonyx). This curious bird, described by Vigors in 1830, remained 
comparatively unknown up to the year 1890, at which time not an egg 
of the species was in the possession of science,and even at this writing 
it is one of the United States game birds with which we are the least 
familiar as to its breeding or other habits. Strikingly showy in plum-
age it lays a glossy, white egg, but it resorts to breed to the moun-
tainous ravines in the western part of country, and this fact, in so far 
as man is concerned, at least, is the reason its nest has been so rarely 
discovered (eighth law). · Judging from its other habits it is probably, 
too, a very close sitter. 
· Pigeons (suborder Coliirnbw) lay, as a rule, white eggs, and both 
sexes incubate in some of the species. Many of them are somber in 
pluma,ge, and make their nests upon the ground, or very near it. So 
far as known they ]ay but two eggs to the set, but many of them breed 
several times in the season. Those, like Ectopistes, which formerly re-
sorted to the forests in numberless hosts for the purpose, have been 
largely exterminated through man's agency. It would seem that with 
such a species it mattered not what color their eggs may have assumed, 
it would have afforded no protection whatever against any class of 
despoilers. Ou the other hand, a little dove-like Ooliirnbigallina fre-
quently saves its eggs by the habit it has of pitching suddenly off the 
nest and fluttering about on the ground as if wounded, and leading 
~way t11e would-be robber of its treasures. Still, this bird, too, will 
build in tbe most exposed sites about the habitations of men, where 
tl1eir very gentleness and familiarity often protects them. If many 
should resort to tlJis latter practice, and men rarely disturbed them 
when breeding, it would manifestly afford a double protection for eo-o--, l:'lb 
eating mammals ~rnd birds, so common in the forests, would not likely 
be found iu such localities, and thus their nests be exempt from plunder 
from such sources. Other birds, as many of the Lirnicolcc, have the 
ti:ick of playing wounded when their eggs are endangered by man's 
approach; but it i~ a question in my mind whether, in • many cases, it 
does not defeat its very object, inasmuch as it often inspires the in-
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truder to search for the nest. I have never had the opportnnity to 
observe how the subterfuge affects other animals below man. 
The Accipitrine birds -lay, as a rule, notoriously handsome eggs, but 
they are commonly protected in two ways: ( 1) By the inaccessible places 
where the species build their nests, as well as from the fact (2) t_liat 
many of the larger raptorial birds are fully capable of defending them 
against robbery, often driving off man himself. Buzzards ( Oathardidm), 
I beUeve, never defend their eggs by direct attack, nor do I personally 
know of an instance where they vomit the contents of their stomachs 
over the intruder, as I have bad some of · the Herons serve me (Ardea 
virescens). It is a remarkable fact that the eggs of Oathartes and 
Pseitdogryphus differ so in their characters, aud we have at present no_ 
explanation to offer on the subject. It has its significance, however, 
and future researches may solve su.ch problems. Audubon states that 
our Carolina Paroquet deposits its two eggs, which are light greenish-
white, in the hollow of a tref'., and that many females of the species lay 
them together at the bottom of the same cavity ( Oonitrus: PSI'l.'TACI). 
They are examples of the second law given above, and this apparently 
applies with equal truth to the TR0G0NES. 
Exactly why the CoccYGES should lay either white or unitinted eggs 
the present writer, at this time, does not pretend to know. They fall 
under the exceptions to the third law; or are examples of somber-
plumaged birds that lay eggs . like those to which reference has just 
been made, in open and P.Xposed nests. Possibly in the future such 
circumstances as the facts that 0. ciniericanus lays "glciucous-whitc" 
eggs. C. erythrophthalmus "verditer-blite" ones, and Geococcyx "white" 
· 01ies may aid, slender as such clues usually are, in unraveling the true 
affinities of this group, but our knowledge in such premises must then 
be far more ·extensive than it i:-; now. 
The oology of ALCY0NES, Prcr, and STRIGES, in each and every group, 
affords 8trong support to the truth of the seco11d law aud its general 
proposition, as does that of all our caprimulgine birds .(OAPRIMULGI), 
save Phalmonoptilus nuttalli, support the truth of tlrn .fifth law. The 
writer will be obliged to have the opportunities to study the urrouncl-
ings of the placei:- of depo it of the eggs of a great many Common and 
nttall's Wbip-poor-wilL before expressing an opiilion as to why tLe 
firRt hould lay an egg with a creamy-,vhite hell, heavily marke<l with 
brown. and n ntral tint , and the latter a white one. It is remarkable 
in an ther light, for > 'teatornis and the owl lay whitr egg.,. 
lii ry v:uiet of th m an. of protection •x mpli:fi.ed iu the ca 
th f ird i.- to h ., ninth TR0C'IlILI. In tlH' fir t iJac the 
g-µ;.- f Humming-bird ar in(•on pieuou fr m tlw fact tha th y ar 
: . m, 11 , 1Hl few in nm 1b r. The ne t.· aL o malJ are freqn ntl . o 
• 11. trnc·t<• la: t JH rf ctl · harmouiz with th HUITonndino·"' . Th 11 :t. · 
f ·11 hnil in ·ry ina · ·c•: . ibl pla e. ~ 11<1 • o difficult to b 
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or reached on that account. 'fhe nests are sometimes so constructed 
as to hide the eggs from view; in most instances the plumage of the 
back of the incubating bird is in complete harmony with the environ-
ment of the nest~ and, finally, _the eggs are too small to be of any value 
sca,rcely to any egg-eating animal. 
The somber-plumaged Swifts (OYPSELI), so far as is known of our 
North American species, lay their four or five white ·eggs in some cav-
ity where they are hidden from the general view (second law, last part), 
aud in this agreeing with some of the Swallows among the Pa,sseres 
that do likewise. 
There are some curious and interesting examples and departures to 
be seen in our great and compact group of passerine birds (P .A.SSERES). 
If we consider the Oorvidce to be the most highly organized family of 
the suborder, and Corvus the highest genus, then in it we find the 
species laying somewhat numerous, dark-colored aud marked eggs 
( 0. corax); but these characters rapidly change directly within the 
family, for Oyanocephalus lays only three or four eggs, which are white, 
tinged with greenish and profusely spotted, and such characters are con-
tinued into the· next gronp, the Stiirnidce, where, however, they are 
more prolific layers (S. vulgaris), and the eggs, as a rule, are not marked. 
Then, passing by for the moment all the intermediate interrelated 
families, we find in the Olamatores, Tymnniis, which lays but four or 
five eggs, white, boldly and handsomely spotted with brilliant browns, 
and yet, too, in that very family ( Tyrcinnidm) we discover Empidonax 
minim1us laying white eggs and unspotted. But just how a Raven 
comes to lay dark-colored, heavily marked eggs, and a small Flycatcher 
white ones I am·inclined to believe we shall never exactly know. They 
both in this particular come under the third law, the Raven under the 
first part of it and the Flycatcher under the second. 
The matter of coloration for protective purposes in this group would 
hardly seem to account for the characteristic colors of the eggs of the 
several families of passerine birds; nor, as I have heard it advanced, 
has the light anything to do with it, although my own observations 
lead me to think that crows are more frequently away from their nests 
durmg the period of iiicubation than are the smaller Passeres. They are 
not as close sitters. Such a theory, however, immediately becomes , 
untenable when we take species like Ampelis ceclrorum and Petrochelidon 
lunij'rons into consideration. The first lays a dark-colored, heavily 
marked egg in an open nest, the parent being a close sitter, while the 
second, a Swallow, lays a white, thickly speckled egg in a covered 
nest, and is not especially a close sitter. Other Swallows, which lay 
pme white eggR in burrows ( 0. 1·iparia) may fall under the operation 
of the last part of the second law (see above). Affinity of the birds 
again seems to have hardly anything to do with it in some cases, for 
even among species very elosely related the eggs are very different. 
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Good examples of this are seen among our wren ... ~ Troglodyticlcc). These 
birds all lay in places where · their eggs are not exposed to view, yet 
some of them lay pure white eggs, and others those which are very 
dark and densely spotted. It is seen again in Harporhynchus, where 
H. rufus lays whitish eggs speckled with brown, and its first cousin in 
the same genus, H. crissaUs, two emerald-green and unspotted eggs. 
Such apparent anoma1ies would appear almost to defy a correct solu-
tion. 
When we come to the Fringill-idw it is- even still more difficult to 
account for the peculiarities of the colors assumed by the shells of their 
eggs. Here we find species of the same genus, habits alike, nestiug 
alike, and the localities inhabited much alike, and yet laying very 
different appearing eggs. Por example, the Black-faced sage Sparrow 
(A. bilinea,tci), which lays whitish, unmarked eggs, and the California 
sage Sparrow (A. belli), which lays greei1ish-blue speckled eggs. 
Another interesting case is one that I have alluded to in my table 
on the oology of the Passeres given above, and we find it among the 
"Grosbeaks." Those birds, so called, usually all lay handsomely 
marked eggs; but the Blue Grosbeak ( G. crerulea) lays a pla.in egg 
quite like the one laid by the Indigo Bird of the genus Prtsserina (I'. 
cyanea), only larger. Now, the Blue Grosbeak in plumage and other 
characters is strikingly like an Indigo Bird, and I believe that tllis is 
an instance pointing to the affinity of the two forms; indeed, I further 
believe that the Blue Grosbeak is more nearly related to our Indigo 
Bird than are some of tlle other species they have placed in the same 
genus with the latter, as, for instance, Passerina ciris and Passerina 
1)ersicolor, birds that lay pearly-white eggs speckled with brown of 
two Rhades. When I say tliis I am also aware that the eggs of the 
Indigo are occasionally speckled. In the popular mind the name 
"Grosbeak" has given the impression that a n_umber of birds in this 
country so designated arc much of the '' same kind of species," whereas 
in reality tlrn affinity in Hevera1 instances is not so close as· is generally 
Hnppo ed. For example, Guiraca is structurally much more nearly 
related to Passerinci cyane<i tlrnn His to Habia, a1Hl Rtill nearer than it 
i. to ith r Om·dinalis or Pyrrhulo.xia. 
I i1rn,lly, among our Icteridm we find beautiful examples of that cla.,. 
of ·a.· <1, (fiftl 1 law) wli re th male bird fa or very Jiandsome 11lnmage; 
111 frmal, (the• incubator) mor or less Rornber in tl1at re pert; all(l 
w]u,rc• tlw egg.· rnor or le. H expo.·ed to vi w (oftener le., or partia1ly 
·one· al cl ) ai ver r<'markab1y mid exqui.-itely <lecorn ted. 
Iy c>.·amiuation, a1Hl .-1tuli Hof the oi5logy of ... orth American l>ird. 
li:n e C'l ·arl .-110,Yn m that we• .-ltonl<l triv mo1· alld more toward.' 
: IT ·1 • 1Hl <•.·• et o . <'r < ti011 in ,'U(•h matt .J\ ' . It i <' 1w •ially n<• cl 11 
to Ji~ ,. 1> ~ r th! m gi.- abnrnlau of material and tll .r .-u nld 
: · k to mploy a · mmon nom nC'latur in the cl , riptiou of color.·. 
ti11t • hn ·.· . a11 1 . had . . 'J hi.- i.- al.- applic, l>Jc to th d ,· ·riptiou of 
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forms and to the measurements of eggs. In regard to the last, or the 
measurements of eggs, it is a matter of the very highest importance to 
the avian oologist. Throughout the present paper I have frequently, 
but not always, contrasted the measurements as given us by different 
authorities, and it will be seen that the variauce in statements in this 
particular js often quite as great as are the descriptions of form aud 
color. The fact is the eggs themselves of the Rame species vary greatly 
in size, and averages taken from large series constitutes the only kind 
of data that can be safely relied upon. Nests and their environments 
are deserving of the most painstaking. studies and descriptions, and 
frequent comparisons should be made of the nests of birds of allied 
families and groups. The best oological works are 'those which are 
fully illustrated with the most correct colored :figures of eggs. In.many 
instances a full knowledge of the breeding liabits, nesting, and oology 
of birds will be of powerful assistance in determining the affinities of 
avian types. From a scientific standpoint avian oology has accom-
plished much in the past aud will undoubtedly do so in the future. 
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Review of Dr. D. S. Jordan's account of the West Coast Salmonidre, published as Bulletin 
4, by the Board of Fish Commissioners of California. · 
BARTON A. BEAN. Fisheries of the Pacific States. 
Forest and Stream, May 26, 18!l2, p. 501. 
Review of U. S. Census Bulletin No. 167; statistics of the West Coast -fish and fisheries. 
TARLETON H. BEAN. Kennerley's Salmon. 
Forest and Stream, July 9, 1891, pp. 498, 499. 
Au account of the distribution, size, colors, and life history of the·species is here given. 
TARLETON H. BEAN. Illinois Fish Culture. 
Forest ancl Stream; July 9, 1891, p . 515. 
Review of the Annual Report of the Illinois Fish Commissioners. 
TARLETON H. BEAN. Whale, Walrus, and Seal. 
Forest and St-ream, July 16, 1891, p. 515. 
An account of the breeding habits, etc., of these animals. 
TARLETON H. BEAN. Wisconsin Fish Culture. 
Forest and Stream, July 23, 1891, p. 8. 
Review of the Annual Report, 1889-'90, Wisconsin Fish Commissioners . 
TARLETON H. BEAN. Land-locked Salmon .in Bisby Lakes. 
Forest and Strea,m, July 30, 1891, p. 21. (Editorial.) 
TARLETON H. BEAN. The Bluefish. 
Forest and Stream, September 10, 1891, p.147. 
An account of its size, distribution, and life history. 
TARLETON H. BEAN. New York Fish Commission. 
Forest and Stream, October 8, 1891, p. 234. 
(Review of tho 20th Annual Report, Fish Commissioners of New York.\ 
TARLETON H. BEAN. Carp in California. , 
Forest and Stream, November 5, 1891, p. 305. 
Review of its introduction into California. 
'l.'ARLltTON H. BEAN. The U. S. Fish Commission Exhibit. 
Forest and Stream, November 5, 1891, p. 312. 
Notice of exhibit being propa;recl for exhibition at the Wo~·ld's Fair. 
TARLETON H. BEAN. Trout and Salmon in Mexico. 
Forest and Stream, November 19, 1891, p. 3G3. 
Account of the introcluction of these fishes into Mexican waters . 
TARLETON H. BEAN. Tench for American Waters. 
Forest and Stream, November 26, 1891, p. 374. 
Introl1 uctiou of Tench into America. 
TARLRT0N II. BEAN. Ycllo\vstone Park Fishes. 
Forest an<l Stream, December 3, 1891, 11p. 392-393. 
Review of paper upon the fis-hes found in the ivaters of the National Park by D. S. Jordan. 
TARLETO, TI. BEAN. World's Fair Fishes. 
Forest and Stream, December 17, 1891. 
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Notice of two interesting forms recently obtained in the North .Atlantic, Lampris and 
Ruvettus. 
TARLE'i,ON H. BEAN. Jurisdiction over the Lakes. 
Forest and Stream, December 24, 1891, p. 445. 
An opinion as to the Government's power in replenishing and protecting the' fisheries of 
Lake Ontario. 
TARLETON H. BEAN. Pennsylvania Fish Commission. 
Forest and Stream, December 24, 1891, p. 425. 
Account, of the annual meeting of tbi~ Commission held in Washington, D. C., Decemb.er 18, 
1891. 
TARLETON H. BF:AN. Impassable :Fishways. 
Forest and Stream, December 31, 1891, p. 466. 
An editorial notice of the different kinds of fish ways. 
TARLETON H. BEAN. Slaughter of Birds and Fishes. 
Forest and Stream, February 4, 1892, p. 97. 
Editorial comments on the destruction of birds and fishes in Florida. 
TARLETON H. BEAN. Massachusetts Fisheries and Game. 
Forest and Stream, March 3, 1892, p. 200. 
Review of the 26th .Annual Report, Commissioners of Fisheries for Massachusetts. 
TARLETON H. BEAN. The Menhaden. 
Forest and Stream, March 10, 1892, p. 221. 
Editorial comments on the life history and uses of the menhaden. 
TARLETON H. BEAN. Protect the Black Bass. 
Forest and Stream, March 24, 1892, p. 269. 
A plea for the better protection of the black bass in waters of the United States. 
TARLETON H. BEAN. Salmon spawning without going to sea. 
Forest and Stream, March 24, 1892, p. 270. 
Accounts of Salmon reproducing their kind in fresh waters. 
TARLETON H. BEAN. Piscatorial exhibition in London. 
Forest and Stream, March 24, 1892, p. 270 . 
.An account of the exhibition of anglers' trophies at the Royal .Aquarium, Westminster, 
England, February 18 to March 5, 1892. 
TARLETON H. BEAN. Pennsylvania Fish Protective Association. 
Forest and Stream, .April 7, 1892, p. 317. 
Editorial mention of its meeting in Philadelphia, March 29, 1892. 
TARLETON H. BEAN. Effects of garbage on fish. 
Forest and Stream, May 19, 1892, p. 469. 
Comments on polluting waters with garbage. 
·,l'ARLETON H. BEAN. J?isheries at the World's Fair. 
Forest and Stream, May 26, 1892, p. 403 .• 
TARLETON H. BEAN. Food for Fishes. 
Forest and Stream, .June 2, 1892, p. 515. 
Editorial notice of paper by A. N . Cheney on this subject. 
TARLETON H. BEAN. American Fisheries ~ociety. 
Forest and Stream, .Tune 2, 1892, p. 524: 
Report of the twenty-first annual meeting of the American Fisheries Society, beW in 
ew York May 25 and 26, 1802. 
TARLETO H. BEAN. :Fi herie on the Great Lakes. 
Forest and 92, p . 537. 
Editorial no hitaker's paper giving a hifltory of the Great Lakes fisheries. 
TAFLET H. BE cl Tront in Clo e Time. 
ForeBt and . 537. 
E<litori. l n b rt's pap r on the sale of trout from pri\'at waters. 
T RLETO~ • H. BE lmon Park. 
Forut and p. G59. 
J<;ditorinl 11 100 park in Alaska. 
' ARLET • • H. Br; for cli ·trihnt i n. 
For, t a,ul p. 585. 
Editorial n th imbjert hy prom in nt fish ulturi. t . 
I LF.T ). • II. I 1 f, n w. p ·i s of tar az r ( 'atlteto to11ia albi-
gutta) rom t 
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TARU~TON H. BEAN. Notes on fishes collected in Mexico by Prof. Dnges, with 
descriptions of new species. 
Proc. U. S. Nat. Mtt,S. , xv, pp. 283-287. 
(Jilundulus 1·obustiis, Acara bartoni, aud Algansea dugeli are described for the first time.) 
CHARLES E. BENDIRE, Does the Rattlesnake Spit , 
Forest and Stream, xxxvm, June 2, 1892, p. 518. 
Controverts Prof. Cope's account of the rattlesnake's action in attacking. 
J.ums E. BENEDICT. Decapod crustacea of Kingston Harbor. 
Johns Hopkins University Circular, Vol. XI, No. 97, p. 77, April, 1892. 
A list o·f thirty-eight species of crustacea collected at Jamaica by Dr. T . II. Morgan, with 
tlescriptions of one uew genus, Areograpsus, and three ll!JW speries Eum•atoplax spinidentata, 
A reograpsus jamaicen.~is and Sesarma bidentata . 
. TAMES E. BENEDICT. Preliminary descriptions of thirty-seven new species of hermit 
crabs of the .genus Eupagitriis in the U.S. National'Musenm. 
P1·oc. V. S. Nat. Mus., Vol. xv, pp. 11-26, 1892. 
The genus is divided, according to the character of the left hand, into four subgenera, Ew;>ct-
giiriis, Trigonachirus, Elassochirii,g and Labidochims. Of the thirty-seven new species, twenty• 
eight are fron1. the west coast of North America, one from the Galapagos Islands, two from the 
east coast of South America, anu the remainder from Florida and the Caribbean Sea. 
JAMES E. BENEDICT and MARY J. RATHBUN. The g13nus Panopeus. 
Proc. U.S. Nat. Miis., Vol. XIV, .pp. 355-385, pls. x1x-xxrv, 1891. · 
A monograph basecl on thirty-eight species, twenty-fore of which are contained in t.he 
Museum. Six species are clescribed as new: Panopeus areolatiis, dissimilis, ovatus, angnsti-
frons, he1nphillii , berrnudensis. · 
JOHN C. BRANNER and FREDRRICKV. COVILLl<:. (See under FREDERICK V. CoYILLE.) 
C. S. BRIMLEY. Bachman's Warbler (Helmenithoph-ila bachmcini), at Raleigh, N. C. 
The Aiik, vm, No. 3, July, 1881, pp. 316-318. Specimens taken April 27 and May 22, 1891. 
AMOS W. BUTLER. Notes on the Range and Habits of the Carolina Parrakeet. 
The Auk, rx, No. 1, Jail., 1892, pp. 49-56. Refers chiefly to "its distribution in Indiana ancl 
neighboring States, together with some notes upon its habits. " 
FRANK M. CHAPMAN. On the color-pattern of the npper tail coverts in Colctptes 
Clll1'Clltt8. 
Bull. Am. Mus . . Nat. Ilist., III, No. 2, August 27, 1891, pp. 311- 314. 
Shows a remarkable individual variation in respec:t to the markings in question, page 314 
show ing illustrations of single feathers from fifteen individual specimens, each differently 
marked. 
FRANK M. CHAPMAN. On the birds observed near Corpus Christi, Tex., during parts 
of March and April, 1891. 
Rnll. Am . . Jfos. Nat. IIist. , m, No. 2, August 27, 1891, pp. 315-328. 
A well annot:itecl list of thirt,y-three species, of which Cardinalis carcl'inalis · carinu~hit 
Cliaprn. (p. 324) is described as new. 
GEORGE K. CHERRIE. Description of new genera, species, and subspecies of birds 
from Costa Rica. 
Proc. U.S. Nat. Mus., Vol. xrv, No. 855, September 5, 1891, pp. 337-346. 
New genera : Deconychura (}J. 338), type, D. typica,, new species ; Premnoplex (p. 339), type 
JJfargaro,·nis brimnescens Tawr. New species and subspecies: Lophotriccus sguamicristatns 
minor (p.,337), Lophotriccits zeledoni (p. 337), Pachy1·hamplmsornatus (p. 338), Deconychurctypica 
(p. 339), Vireo superciliaris (Ridgway, MS.) (p. 340), Basilmterus salvini (p. 342), Gralla1·ia 
lizanoi (p. 342), Pachyi•hamplnis simUis (p. 343), A rremon cmrantiirostris satiiratus (p. 345), 
Myrmeciza intennedia (p. 345). 
GEORGE K. CnERRrn. Notes on Costa Rican Birds. 
Pr()c. U.S. Nat. Mus., XIV, No. 879, November 18, 1891, pp. 517-537. 
Species and subspecies noticed critically are, (1) Catharus 1nelpomene, (2) Catharus 1nexicanits, 
(3) Cam,pylorhynchus capistratu.q, (4) Jlenicorhina prostheleuc;;, (5) Henicorhina leucophrys, (6) 
Thryophilus costaricensis, (8) Thryophilus thoraciciis, (9) Thryophilus zelecloni, (11) Thryophilus 
semibadiii,g, (12) Thryothoriis hyperthrus, (13) Thryothonts melanogaster, (14) Thryothorus 
fasciativentris, (15) Oreothlypis ,quttm·alis, (Hi) Dendroica vieilloti, (17) Geothlypis caniniicha 
icterotis, (18) Geothlypis bairdi, (l!l) Basileuterus delattrii, (20) Basileutents melanogenys, (21) 
Setophaga aiirantiaca, (22) Vireo pallens, (23) Hylophilits ochrq,ceiceps, (24) Cyclorhis flavipectits 
subjlavescens, (25) Vireolanius puchellus verticalis, (26) Diglossa pltt.mbea, (27) Dacnis venusta, 
(28) E~phonia gracilis, (29) Eiiphonia minuta, (30) .Ramphoceliis costaricensis, (31) Ohlorospin-
gi~s pilecitus, (32) Ruarremon guttiiral:is, (33) Dencl1·ornis naria costaricensis, (34) Myrmeciza 
stictopte:·a, (35) Picolaptes compressus, (36) Philydo1· virgatns, (37) Grallaria intermeclia, (381 . 
Grallaria dive11, (311) Ornithion i1nberbe, (40) Tyranniscus parviits, (41) Empidonax albigularis, 
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· (42) Contopits lu:;ubris, (43) Platypsaris aglaice, (44) Pachyrhamphus versicolor, (45) Pipra 
velutina, (46) Pipra leucorrhoa, (47) Pipra leucocaza, (48) Pipra rnentalis, (49) Trogon elegans. 
(50) .Anlrostoinus vociferus, (51) Coccygus 1ninor, (52) Chloronerpes simplex, 153) Melanerpes 
chrysauchen, (54) .Accipiter Unus. 
F. W. CLARKE. The relations of abstract research to practical jnvention. 
Pop. Sci . .illonthly, August, 1891, p. 540. 
}'. vV. CLARKE. 'I'able of atomic masses. 
A ieafl etpnblished by C. F. Chancller, October , 1891, .for the use of students in Columbia 
College. 
F. W. CL'.A.mrn. Administrative report as chief chemist. 
Tenth .Annual Report of the U.S. Geological Survey. 
F. '\V. CLARKE. The practical analysis of silicates. 
Joiirn . .A1ner. Che11i. Soc., D ecember, 1891, xur, }), 277. 
F. W. CLARKE. Tschermak's theory of the chlorite groups and its -alternatives . 
.A1ner. Joiwn. Sci., M:trC;h, 1892, pp. 190-200. 
F. W. CLARKE. Report of the Department of Minerals in the TJ. S. National Mu-
seum, 1889. 
Report of the Srnithsonian Institution (U.S. National Museum), 1889 (1891) , p. 401. 
F. vV. CLARKE. Report on Prof. Morley's researches. 
R epor t of the Srnithsonian Institution, 1890 (1891), p. 83. 
F. W. CLARKE and E. A. SCHNEIDER. On. the condition of c13rtain micas, vermicu-
lites and chlorites· . 
.Arner. Journ. Sci. , September, 1891, pp. 242-251. 
F. W. CLARKE ::md E. A. ScHNEIDF.R. Experiments upon the constitution of certain 
micas and chlorites . 
Arner. Joitrn. Sci. , May, 1892, pp. 378-380. 
F. W. CLARKE and E. A. SCHNEIDER. Ueber die Einwirknng des ~almicks bei Dis-
sociation temperatnr anf Silicate. 
B er. cl. Deutsch. Chem. Gesell , 25, 883. 
F. W. CLARKE, chief chemist, arid others . Bulletin 78 of the U. S. Geological Sur-
vey. Report of work done in the division of chemistry and physics, mainly 
during the fiscal year 1889-'90. 
F. vV. CLARKE. Abstracts of various papers on atomic weights published from time 
to time in the Jonrnal of Analytical and Applied Chemistry. 
E. D. COPE. A critical r eview of the characters and variations of the snakes of 
North .America. 
Proc. U.S. Nat. Mus., xrv, No. 882, pp. 589-694. 
The attempt is made to define with J)recision tho 8p ecies of North American snakes, 
together with their variatiorn,. 
E. D. COPE. Color-pattern in Cnemidophonts. 
Amer. Natural ., xxv, 1 91, pp. 1135, 1136. 
The longitudinally striped r,att rn shown to pass in a tran sYer sely band ed form. 
E. D. 10PE. Parallel color-pattern in lizards. 
Amer. Naticral. , XXV I , 1892, p. 522, ]Jl. xviii. 
'all s attention to the parall lism of pattern dev lopmen t, i11 Lacerta and Cnemidophorus. · 
E. JJ. COPE. The osteology of the Lacel'titia. 
Proc . .Am. P xx, 1 02, pp. 1 5-221, p ls. ii-vi. 
· · ns of various .,. orth America11 gen ric typ s . 
E. ctcr of om llaleozoic t, hes . 
• ·rv, pp. 4-J7- !03. 
' JIAHLT- iption, of n w bird from th Bahama, I land , with re-
ma f ,peolyto w hich oc nr ill tbf' \V t Incli .. 
<'tob r, 1 91, pp. ;34 , 349. 
ow.: (I), 'pi,idolis zena stej11eger; Elenth ra I. (p. 34 ) ; (2) Dendroica 
,,i haco (p. :i.1 l · (3) , 'pf'olyto c1mic11lal'ia baltamen is Ina!!tla (p. 34 ). 
Jon. · )I. 'on:n :1. 1al of tl1 phan r g-:.imH and pt ridoph,vte of Wet rn 
' / 1• ·a. 
f'o11t •• ·,a. lfrrb. , n , ,f1111t, 1 !J:?, J>JI . li:J-:J.t:i. 
I Iii i. tht• ·ond i,.u t of .1 .\lu1111al 111 \Y t •rn Te u . Thi numbt·r tr •at. of th Gamo• 
JI lal(I only. 
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FREDERICK V. COVILLE and JOHN C. BRANNER. A list of the plants of Arlrnilsas. 
Report of Geological Survey of .Ark., rv, 1888, pp. 155-252. 
T)lis is a catalogue of all the known-plants of Arkansas. 
FREDERICK V. COVILLE. Description of new plants from Sonthern Californir.,, Ne-
vada, Utah, ancl Arizona. 
Biol. Soc. of Washington, VIII, 1892, pp. 65-80 . . 
WILLIAM HEALEY DALL. Contribution a Ia Faune malacolojiqne terrestros des Ilss 
Galapagos. . 
Jow·nal de Oonchyliologie, Paris, xxx1, No. 4, pp. 314-316, October, 1891. 
This is a brief synopsis of the rnnlacological results obtained by Dr. G. Baur during ex-
ploration of the Galapagos I slamls. 
WiiLIA1'f HEALEY DALL. On anew subgenus of meretrix: (Entu,ela)J with clesorip-
tions of two new species from Brazil. 
The Naii tilus, Philadelphia, July, 1891, Vol. v, No. 8, pp. 26-29. 
Entwela perplexa Stearns from the Rio La Pla.taancl Entwela lheringi Dall from Southeastern 
Brazil, are (lescribecl and figured. 
WILLIAM HEALEY DALL. On some marine mollusks from tho southern c0ast of 
Brazil. 
:/.'he Nautilus, August, 1891, "PP· 42-44. 
Thi's paper comprises a list of species from the r egio11 specifiefl, mostly collected. by Dr. H. 
v. Ihering. 
WILLIAM H1<":ALEY DALL. On some types new to the fauna of the Galapagos Islands. 
The Nautilus, January_, 1892, pp. 97-99. 
This describes Helicina nesiot-ica, L eptinaria chathamensis, and Zonites Baiiri, all new spe-
cies, and notes the occurrence of a new species of Piipa anclBulim,iilus (Pleuropyrgus) Habeli _ 
Stearns. 
WILLIAM HEALEY DALL. On the species of clonax of Eastern North America. 
The Nautiliis, March , 1892, pp. 125, 127. 
This paper gives the diagnostic features of the cliffe1;ent species in tabular form, and de-
scribes as new D. Emmonsi aud D. aeq'!lilibrata Dall from the la te tertiarius of the Carolinas. 
·WILLIAM Hf.ALEY DALL. On an undesoribecl Cytherea from the Gulf of Mexico. 
:/.'he Naiitilus, April, 1892, pp. 134, 135. 
In this paper Oytherea texasiana i s described from the coast of T exas. 
WILLTA:r.·r HEALEY DALL, Geographical explorations. Early expeditions to the re-
gion of Behring Sea and Strait. From the reports and Journals of Vitus Ivano-
vich Behring, translated by William Healey Dall. w ·ashington, Government 
Printing Office, 1891. 
From U .S. Coast and Geodetic Survey, T. C. Mendenhall, Superintendent, Annual Report 
for 1890. .Appendix 19, pp . 759- 774; 4° with two maps. March, 1891. 
This paper, separately printed as above with title page and cover, appears in the annual 
Yolume with the following heading: 
"Notes on an original mauuscript chart of Behring's expedition of 1725-1730, and on an orig-
inal manuscript chart of his eeconcl expedition; together with a summary of a journal of the 
first expedition kept by Peter Chaplin and n·ow first rendered into English from Bergl1 's Rus-
sian Yersion." 
vVILLIAM HEALEY DALL. Tertiary Mollusks of Florida, Part u, Introducto1:y. On 
the marine Pliocene beds of the Carolinas. 
Wagnet Free Institute of Sc·ience, Philadelphia, 1.'ransactions, Vol. 1v, pp. 201-217, January 
20 , 1892. 
The above ·was separately printed in advance, and contains a demo~st::-ation of the existence 
of true Pliocene beds in the Carolinas. The general couclnsions were reprinted in the Natt· 
tiliis, March, 1892, pp. 128-132. 
Wrr.LTAM HEALEY DALL. Obituary Notices, Emil Bessels. 
Riill. Phil. Soc. of Wasl,ington, n , pp. 465, 466: September, 1891. 
WnuA:-.r HEALEY DALL. Apropos des Pleurotomaria des Musees Arriericaines. 
Bulletin scientifiqtte de la France et de B elgique, Paris, 1891 , xxm, 1rnrt 2, pp. 488,489. 
This note explains the condition in which the animals referred to reached America, aml 
vindicates the authorities of the Museum from the charge of indifference or carfllessness in 
ut.iliziug this material , which hacl been made. 
WILLlAi\1 HI~ALEY DAL_L. Scientific results of explorations by the U. S. Fish Com-
mission, teamer Albatross. xx.--On some new or interesting \Vest American . 
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shells obtained from the dreclgings of the U. S. Fish Commission Steamer Alba-
tross in 1888,· and from other sources. 
Proc. U.S. Nat. Mits., XIV, pp. 173-191, No. 849, ,Tuly 2;;, 1891. 
In this paper the .American species and varieties of Eupleiira are reviewed, their synonymy 
given, and new forms described and figured. The fossil Nassa californiana and Oryptoclon 
bisectus of Conrad are recognized in the recent fauna; several species of Californian Fiisus 
are discus~ed, and F. Kobelti and Haifordi, hitherto unfigurcd, are illustrated. The adult 
Trophon triangulatus Cpr. is for the first time recognized and :figured, also Carpenter's Olemm-
tia subdiaphana and Deshayes, Tellina dent'iculata. The followiug new species aml varieties 
are described: Eiipleura imispinosa, E. liinata, E. s11lcidentata, Trophon cerrosensis, Uancel-
laria Crawfordiana, Tell-ina Idw, Terebratella occidentalis var. obsoleta, Buccinu1nstrigillatu1n, 
B. taphriu1n, Mohn'ia F-rielei, Stroinbella Middend011fii, S. jragilis, S. 1neloni3, Ohrysodoirms 
'ilhiirs, O. pei·iscelidus, 0. phoeniceiis, 0 . eucos1nius, 0. hal-ibrectii.s, Trophon scituliis, T. dispa-
rilis, Puncturella ·inajor, Sole1nya Johnsoni, Oalyptogeiui (n. gen.) with 0. pacijica as type, and 
Limopsis vaginatus. 
vVILLIAM HEALEY DALL. Instructions for collecting mollusks, and other useful 
hints for the couchologist. 
Bull. U. S. Nat. Miis., No. 39, Part G, pp. [l)-[56), 189~. 
This paper is intended to furnish hints to collectors who desire to hunt for mollusks, and 
includes notes on the manufacture of dredges, the preservation of specimens for anatomical 
re~earch, tue fitting of cabinets, scheme for cataloguing collections and a list of useful books 
of reference. 
WILLIAM HEALEY DALL. rrhe fate of the fur seal. 
ForestandStrecon, New York, xxxvrr, No. 16, p. 307, NoYember 5, 1891; and the same, No. 
19, p. 368, November 26, 1891. 
Two letters discussing the factors tending to diminish the Rpecies and the value of the 
skins in 1866. 
CHARLES DEKAY. On a bronze Buddha in the U.S. National Museum. 
Report of the Smithsonian Instilitt'ion (U. 8. National Museum), ]889 (1891), pp. 729-735, pl. 
CVII. 
L. H. DEWEY. Characteristic vegetation of the desert region from western Texas 
to central Arizona. 
R eport of the Secretary of .A.gricultnre, 1891, pp. 351-355, 8 pis. 
CARL H. EIGENMANN. The Fishes of-San Diego. 
Proc, U.S. Nat . .lJfus ., xv, pp. 123-178 . 
.A.n account of the observations made hy the author on the fishes of San Diego and vicinity, 
from December 11, 1888, to March 4, 1890. One hundred and seventy specieR and Yarieties are 
here cafalogue,l. 
CARL H. EIGENMANN and RosA S. EIGENMANN. A catalogue of the fresh-water 
fishes of South America. 
Proc. U.S. Nat . ..lJfus., xiv, 1111. 1-81. 
Ros.Al,'. EIGENMANN and CARL H. EIGENMA 'N. (Sec under CARL II. EIGENMANN.) 
BAH.TO. ·\1/. EvERMANN aud OLIVER P . .JEXKINI;. Report npon a collPction of fishe 
ma,<le at Guaymas, , 'onorn,, Mexico, with descriptions of new species. 
Proc. U. . Nat . .Mus., XIY, pp. 121-165 . 
.A. list of one l11111c!rc·<l au!l ten sp cies, with de. cripfionR of s venteen supposP.cl to be n ew. 
CH RLE H. GILBJmT. D<'. cription of apo<lal fi. lH'S from ihe tropical Pacific. 
Proc. V., '. Xat. Jlu,Y., XIV, pp. 347-:132. 
'HARLE IT. GILBERT. De cr iptiou of thirty-fonr Hew , pecie. of fi he coll ctcd 
in 1 and 1 9, principally mnong th<' , n,ntn. Barharn, !Hlands :uul in th Gnlf 
of alifornia. 
Proc. r. '._ .Yat . .lfu,., XIY, pp. s:JO-ij(l(l_ 
Tm,, I><~J 1:; 'ILL. n Elegin1111 f Pi. hrr, othenviRO rallerl Tile.9ia or Ple11l'ogad1111. 
l'ror. T"., '. ·sat . .Jfr,., .. XIY, pp. :J(13-:l05. 
Tm.ouo 1,: {u.r.. ... Tot · on tlrn g nn Jliat11la of Lac1{pc•dc•, or T1111lo[Ja of . Iitchill. 
]'ror .• r .. . ·at. Jf1111 •• ·,v, JI- 69:i. 
'1 t1J.:n1m1<1. 1r.1. • ·otc· on tl, ge1111. ('ho11erltinus or X('llfo))el'uH. 
I'roc. r• • . .Yat Jftt1. , XI\·, pp. G 7 G99 
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'l'HEODORR GILL. On the genus Gnatlianacanth11,s of Bleeker. 
P1·oc. U.S. Nat. Mus., XIV, pp. 70~-703. 
THEODORE GILL. Notes on the Tetraodontoidea . 
. Proc. U. S. Nat. Miis., XIV, pp. 705-720. 
G. BROWN GOODE. The Museums of the Future. 
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Report of the Srnithsonian Institution (U. S. National Museum), 1889 (1891), pp. 427-445. 
G. BROWN GOODE. Report upon the Cornlition and Progress of the U. S. National 
Museum during the year ending J tme 30, 1889. 
Rl'port of the Srnithsonii:.n Institution (U. S. National Museum) 1889 (1891), pp. 3-2i7. 
GILBERT DENNISON HARRIS. On the confounding of Jvassct Tl'ivittata Say and 
Nassa Peralta Cour. sp. 
American Geologist, September, 18!:ll, pp. 174-176. 
The material upon which this review was based forms part of the collection of the U. S. 
National Museum. 
EDWI~ M. HASBROUCK. Acadian Owl (Nyctala a.cadica) at Washington, D. C. 
The Auk, VIII, No. 3, July, 1891, p. 31:l. 
Records :five specimens ta~en during wiuter of 1890-1891, one of which was captured alive 
in the Smithsonian building. 
EDWIN M. HASBROUCK. · Th'e Carolina Paroquet ( Contt1·ns carolinensis). 
The Aiik, xm, No. 4, October, 1801, pp. 369-379; fnll page map. 
An important resume of the geographical \'ange; past ancl present, of this highly interest-
ing bircl. The map shows the startling contrast between its present very restricted range 
ancl its former extensive distribution. 
PAUL HAUPT. Das babylonische Nimrodepos: II. Abth. der Keilschrifttext <ler 
XI. Tafel mit dem Siindflutbericht. Hinrichs1 Leipzig. 
The cuneiform text of the eleventh tablet of the Nimrotl Epic, containing the account of · 
the Deluge. Restored from the fragments and autographed. 
PAUL HAUPT. Proposed new translation of the Bible . 
• Tohns Hopkins University Circular, Baltimore, May, 18!l2, pp. 87-90. 
Containing the plan of the 1woposed Bible ancl the <lirections to contributors. 
0. P. HAY. Note on Gyrinophiltts maculiccindus Cope. 
American Natiiralist, xxv, 1891, pp. llll3-1135. 
Shows that the species should be referred to the genus Spelerpes. 
THEODOR Hour. A study of some anatomical characters of North American G1·am-
inecc. n. The genus Uniola continued. 
Botanical Gazette, XVI, 1891, pp. 219-225, pls. XXI, XXII. 
Describes the anatomy of the leaf of Uniola gracilis. U. nit'ida, U. paniculata, and U. Palmeri. 
Several characters are.observed hy which these species are easily distiuguished anatomically. 
THEODOR HOLM. The Podostemaceae. Review of Eugen Warming's paper, Podos-
temacece, in Engler uncl Prautl: Die nati.i.rlicben Pflanzen Familien, ur, 2a. 
Botanical Gazette, .August, 1891, pp. 237,238. 
THEODOR HOLM. Review of R. Pirotta's paper: l{eteleeria Fortunei in Annuario 
del R. Instituto Botanico di Roma, Anno IV. 
Botanical Gazette, XVI, p. 274. 
TnRODOR HOLM. A double-flowered Cyclamen. 
Garden and Forest, 1892. 
Description of some abnormally developed flowers of Cyclamen persicum. Small flowers 
were developed in the axils of the calyx-lobes. 
THEODOR HOLM. Opfording tii clanske Bofanikere. Medel fra botan. For Kjoben-
havn, 1892. 
Requests Danish botanists to forward their publications to the library of the U.S. National 
Museum. · 
THEODOR HOLM. A study of some anatomical characters of North American Grarni-
11ecc, III. Distichli8 and Plenropogon. 
Botanical Gazette, XVI, ]891, pp. 275-281, pls. XXIII-XXIV. 
Describes the anatomy of the leaf of Distichlis m:::-ritima, D. thalassica, D.prostrata, Plen-
1:opogon refractum, P. californicum and P. sabinei. The anatomical characters are sufficin1t 
for the distinguishing of their species. 
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THEODOR HOLM. Review of V. B. Wittrock's paper: De Lina1·ia Reverclwni n. sp. 
Observationes morphologicae et biologicae in Acta horti Bergiani, Vol. I. 
Botanical Gazette, xvu, p. 64. · 
THEODOR HOLl\L Burnt Spots on Leaves. 
Review of.B. Jonsson's paper: ''Om brannflac karpaa vaxtblad" in Botaniska Notiser, 1891. 
Botanical Gazette, XVII, pp. 89-91. 
THEODOR HoLM. On the vitality of some annual plants. 
Amer. Joitr. Sci., xur, pp. 304-307, pl. x. 
Description of some North American plants, which, though considered as annual, some-
times occur as perennial or biennfa1. 
THEODOR HOLM. Vitality of Ferns. 
Review of V. B. Wittrock's paper- "De filicibus observationes biologicae" in .Acfa horti 
.Bergiani, Vol. I. 
Botanical Gazette, XVII, pp. 55, 56. 
THEODOR HOLM. Anatomy of Ca1·ices. Review of A. Mazel's paper: "Etudes d'ana-
tomie comparee sur les organes de vegetation dans le genre Ca1·ex." Geneve, 
1891. 
Botanical Gazette, XVII, pp. 56-58. 
THEODOR HOLM. Anatomy of the stolons of Graniinem. Review of P. Hellstroem's 
paper: "Naagra iakttage]ser angaaende anatomien hos graesens underjordiska 
ntlopare." Bihang K. Sv. Vet. Akad. Hdlgr., xvr, 1891. 
Botanical Gazette, xvn, pp. 121, 122. 
THEODOR HOLM. Studies upon germination. Review of F. Hildebrand's paper 
".Einige Beobachtungen an Keimlingen und Stecklingen." Bot. Zeitung, 1892. 
Botanical Gazette, xvn, pp. 122, 123. 
THEODOR HOLM. The Home of Calypso. 
Botanical Gazette, xvn, p. 133. 
THEODOR HOLi\f. Review of Alida Ober's paper upon the strnctnre of the pericarp 
of Labiatce in Bihang K. S,,. Vet. Akad. Hdlgr., XVI. 
Botanical Gazette, xvn, p. 133. 
THEODOR HOLM. Review of 0. Nordstedt's paper "A Monograph of the Australian 
Cha1·acew." 
Botanical Gazette, xvn, p. 134. 
THlWDOR HOLM. Review of F. Kjellma'n's paper" Undersokning ofnaagra til slag-
tet Adeuocystis Hook-ill banforda a,lgern in Bihang K. Sv. Vet. Akad. Hd]gr. 
Vol. xv. 
Botanical Gazette, xvrr, p . 135. 
THEODOR Hour. Review of G. Lagerheim's paper upon the occurrence of European 
crreclinece near QuHo, Ecuador. Botani, ka Notiser, 1891. 
Botanical Gazette, xv11, p. 135. 
THEODOR IT0L;11. The vegetation of the pa,ra,mos ofVenezuefa. Review of GcrLel' 
pap •r "Die Vegetation d r V<'nezo]anischen Pararnos." Pflanzenbiol Scllilder-
un(Y n, Pars 2, 1 91. 
Botanical Gazette, xv11, pp. 159,100. 
T11E0DOn IIOL:\f. The p:ammophilons ilora of Denmark. Rc,· iew of Engen Warm-
i1w s pap r, 1 De p a,mmofil Formation ri Danmark.' Yideuskab. Mdd<l. fra . 
• ·atnrli. t For,•ning J johenbavn, 1 91. 
Hota11ical r:autte, XVlf, pp. 220-2'22. 
'1'111-.on<>R IIoLM. Thircl Ji. t of adclit ion to the flora of \Va. hington, I 
f'mr. Biol. , 'he. Wa11hi11yto,1, vu, pp. IO:i- 1:12. 
E1111111 ratio11 of 1•i..,.l1tJ JH'dc•., nrw to tht• flora, an<l somP loralil fr. of t hf' rar r sp dt'., o 
to how tlu•ir 11i. trihntion in th1• Di. trfrt. 
'I'm.,,,, H Hor, r. , ' otr-s 011 1h flow r .· of A11thora11tlt11111 odoralum L. 
}'rue. f , · \ "'. JJ,,, ., , ·, pp . :mo 10:1. 
'l hi Jt:tJH r ,.:in an ar1•111111t uf the trnrtur1• of th Jlow1•r of ti.Ji. 111. nt , a subje t that ha 
u ili 1·11 •fl hy • ,. ·1.tl hotani .. t. h •f r •. an,1 whi ·h ha giY ,n Yt>ry d1tr•r nt id a to th 
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THEODOR HoLl\r-Continued. 
conception of the structure. It soems that tho present papor, hasml u11011 abn'Jrmally de-
veloped specimens, throws some lighli upon this very combined structnre. 
WILLIAM H. Hourns. Illustrated catalogue of collections. 
Third .Anniial Report of the Bitreait of Ethnology, pp. 427-510, 84 text figs. 
WILLIAM H. HOLMES: Ancient ]?Ottery of the Missjssippi Valley. 
l?oitrth .Annual Report of the Biireau of Ethnology, pp. 361-436; 103 text fig~. 
WILLIAM H. HOLMES. Spurious Mexican antiquities and their relation to ancient 
art.* 
Report of the Sm'ithsonian Institution, 1886 (1889), pp. 319-334. 
WILLIAM 1I. HOLMES. Ancient Pueblo pottery. 
l?oiirth .Annual Report of.the Bureau of Ethnology, pp. 257-360; 150 . toxt_ tigs. 
WILLIAM H. HoLl\mS. Ancient pottery of.Chinqui. 
Sixth .Annual Report of the B1ireau of Ethnology, !JP· 13- 187; 285 text fip;s., l pl. 
WILLIAM H. HOLMES. Studies in aboriginal decorative art. Stamped ornament of 
South American earthenware. 
1;lrnerican Anthropologist, Janqary, 1892, pp. 67-72: 
WILLIAM H. Houms. Th_c rocking-stamp or roulette ii1 pottery decoration . 
.American .Anthropologist, April, 1892, 11p. 149-152; 2 pls. 
JOHN M. HOLZINGER. The identity of .Asclep-icis stcnophylla autl .dcerntes aiiricnlala. 
Botanical Ga.ze.tte, XVII, 1892, .A.11ril, p. 124; May, p. 160. 
L. 0. HOWARD. A Note on Parasites. 
Insect Life, IV, doublo number 1 aml 2, October, 1890, p11. 48, 49 . 
.A. number of instances are given of error in the determination of the relations bctwoon 
host insect and parasite, ancl the freq_uent cam,es of orror aro pointed out arn.l ihe necessity 
for great care insisted upon. 
L. 0. How ARD. The La,rger Corn-Stalk Borer. 
Insect Life, IV, double number 3 and 4, November, 1890, pp. 90-103. 
Historical account and life history of Diatraea saccharalis, detailing particularly its damage 
to corn and giving new food-plants arnl remedies. 
L. 0. HOW AUD. The Methocls of Pupation among the Chalciclidce. 
Insect Life, IV; double number fi aml 6, December, 1891, pp. 193-196. 
L. 0. HOWARD. The Habits of Elasrnus. 
Insect Life, IV, double number 7 aml 8, March, 1892, pp. 25:1-254. 
L. 0. HOWARD. The Biology of the Hyrnenopterons Insects of the Family Chalci-
dida'. 
Proc. U.S. Nat . .illus. , XIV, pp. 567-588, excerpt No. 881. Published 1891. 
.A. general consideration of th0 biology of the Ohalcididce under the following subboacls: 
The insects and stages of insects infested by Chalcidids; How the Chalcidid larva lives; How 
fast does it develop 1; How the larva transforms; How many clovelop in a single host?,; Pro· 
portions of sexes in issuing; Phytophagic habit ; Parthenogenesis; How large is the family 1 
L. 0. HOWARD. The Haliits of Melittobia. 
Proc. Ent. Soc. Washington, II, No. 2, pp. 244-248. Issu ed June 30, 1892. 
A. resume of tho habits of tho hymenopterous parasites belonging to this genus, with au 
account of the rearing of a species from a dipterous pupari. An appended table indicates the 
host insects, the species of parasite, and the name ·of the observer. 
L. 0. HOWARD. Appearance of Mealy Bugs parasitized by Leptomast1'ix. 
· Proc: Ent. Soc. Washington, II, No. 2, 11p. 244-248. Issued Juno 30, 1892. 
Careful description of these parasitizctl Mealy Bugs, indicating a striking resembhtnce to 
Dipterous puparia. 
J..i. 0. HOWARD ar.1d C. V. RILEY. (See nuder C. V. R1L1~Y.) 
OLIVER P. JENKINS and BARTON W. EYERMANN. (See under BARTON'\V.EvERMANN.) 
DAVID STARR JORDAN. Relations of temperature to vertebrre among fishes. 
Proc. U.S. Nat. Mus., xiv, pp. 107-120. 
W. C. KENDALL, A. C. ADAl':S and. (See under A. C. ADAMS.) 
.F. H. KNOWLTON. Directions for collecting Recent and Fossil Plants. 
Bull. U. S. Nat . .ilfus., No. 39, Part B, pp. [l]-[46]. 
Contains explicit directions for making collections of recent and tossil plants. 
* otice of this paper was jnaclvertently o~itted from the bibliography in th(} re-
port for 889, ·· 
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F. H. KNOWLTON. The Flora of the Dakota Group. A posthumous work by Leo 
Lesquereux. Edited by F. H. Knowlton. 
Monograph XVII, U.S. Geological Survey, pp. 1-400, pl. LXVI. 
This monog-raph contains descriptions of 460 species of plants, and represents one of the 
best known fossil floras of the world. 
S. R. KOEHLER. Museum of Fine Arts, Print Department : Exhibition illustrating 
the technical methods of the reproductive arts, from the fifteenth century to the 
present time, with special reference to the photo-mechanical processes. January 
8 to Mnrch 6, 1892. Boston: Printed for the Museum by Alfred Ilerdge & Son, 
24 Franklin street, 1892, XI+ 98, 16mo. 
A descriptive catalogue, giving a concise historical and technical account of all the repro-
ductive processes of which specimens were shown. 
S. R. KOEHLER. Report on the Section of Graphic Arts in the U.S. National 
Museum, 1889. 
Report of the Smithsonian Institution (U. S. National Museum), 1880 (1891), pp. 301-31!i. 
LEO LJ~SQUEREUX. (See under F. H. KNOWLTON.) 
EDWIN LINTON. Notes on entozoa of marine fishes, with descriptions of new species. 
Part III. 
Rept. U.S. Oommr. of Pish and Fisheries, 1888 (1891), pp. 223-542, pls. LUI-LX. 
Notes on the genus Echinorynchus, with descriptions of four new species: E. thecat'lls, atten-
uatus, serrani, and carchariw. 
EDWIN LINTOX. The anatomy of Thysanocephaluni crispurn, Linton, a parasite of 
the tiger shark. 
Rept. U.S. Oominr. of Pish and Pisheries, 1888 (1891), }Jp. 543-556, }Jls. LXI-LXVII. 
EDWIN LINTON. On two species of larval Dibothria from the Yellowstone National 
Park. 
Bull. U. S.Fish. Com., IX, 1889, (]891), pp. 65-79, pls. xxm-xxvu. 
1'ig·ula catostomi, sp. nov. , and Dibothriurn cordiceps, Leidy, in tern al parasites of fish, collected 
by Dr. David S. Jordan for the Fish Commission. 
EDWIN LINTON. Notes on avian cutozoa. 
P.roc; U. S. Nat. Mui;., xv, pp. 87-113, pls. IV-VIII, 1802. 
The greater part of the material on which this paper was bmrnd was collected by the author in 
· the Yellowstone National Park, in the interests of the U. S. Fish Commission, during an in-
vestigation of the parasitism of trout, and a search for the final host of the entozoa. Additional 
specimens were collected by l\fr. P. L. Jouy, at Guaymas, Mexico. 
One -new genus, Epision, and eight 11pw species are described, ::H; follows: Filaria 11errata, 
Echinorynchws rectus, Distomwn (?) verrucosum, D. jlexmn, Dibolhriu1n exile, Epision plicattlS, 
Tmnia macrocantha, and 1'. compressa. 
LEVERETT M. LOOMIS. June birds of C..esar's Heau, South Carolina. 
1'he .Auk, vm, No. 4, 0 ·touer, lS!Jl , pp. 323-:!33. 
Annotated Iist of 52 species. 
FREDERIC A. LUCAS. Animals recently extinct or threatene<l with extermination, 
as representea in the colleetiou of the U. , . National Museum. 
R eport of the Smithsonian Institution (U. 8. National Museum) , 1880 (]801), pp. 609-640. pis . 
XCV-CV. 
_\n accouut of some of the larger or more interesting i;pocics of animals tl1at havCI become 
<•xtinct within hh;toric tim68, or are threatened with extinction , giving the reasons for their 
clecrl'asc. 
FREDERI . Lu A8. Ou the i;tructurc of the tongue in humming birds. 
l'roc. U., '. ,Yat . .Jfo;i., xrv, 1801, pp. 100-172, Pl. iv, 2 text figs. 
FHEDERI . Le 'A,. , T t on the preparation of rongh skeleton . 
B11ll. ,. , •. Sat. Jlvs., To. 3!J, Part , pp. [1]-[llJ, 1~ t1·xt ligurc., Published A11gu ·t, 1 01. 
Full dir •dionli for col11•ctinrr, kelctons, with notes on proper m ethod. of packing, et . 
F1mI>Im1 .\.. Ln:., .. E .·ploration in wfom1dland and La,brador in 1 7 made 
iu corm• ·tion with th<' c-rui of ihe l. . 1' i h ion •hooner Grampus. 
he, '111ith111,iia11 l,11,titution ( 11, , 1 O (1 01), pp. 70!J-72 . 
('. L. • ml JI.\RLE V. RILEY. <1 E V. RILEY. ) 
< II. T. A hori inal .-kin-c.lr • .. i u ou the material in th 
l'. al :\fus,•nm. • 
I(, ,,,,rt oJ th , 111itl,.,11iia11 b,.~tit,,tihn (t;., · ... :atio11al Mu 1•11111), 1 ·o (l 91) , !'Jl· ;;:;:~:, ·!J. pl.. 
L.·1-.·1111. 
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OTIS T. MASON. Report on the Department of Ethnology in the U. S. National 
Museum, 1889. 
Report of the Smithsonian Tnstitution (U. S. National Museum), 1889 (18!H), pp. 281-288. 
R. MACFARLANE. Notes on and list of birds and eggs collected in Arctic America, 
1861-1866. 
Proc. U.S. Nat. Mna., XIV, No. 865, October 19, 1891, PJJ• 413-446. 
A well annotated list of 131 species. 
C. HART MERRIAM. The dwarf screech owl (Megasoops jlamrneolus iclahoensis Mer-
riam). 
1'he Auk, IX, No. 2, April, 1?92, pp. 169-171, pl. ii. 
GEORGE PERI{INS MERRILL. [Notes on microscopic structure of some Hawaiian 
lavas.] 
Report of the U.S. Coast and Geodetic Survey, .Appendix 14, 1888 (1890), pp. 529, 530. 
GEORGE PERKINS MERRILL. Stones for building and decoration. Wiley & Sons, 
New York, l891, 8 vo., 450 pp., with 11 full-page plates and 18 figures in text. 
This work treats of matters of especial interest to architects and engineers, but the subject 
is so handled as to make it practically a manual on the subject of stones in relation to their 
use for constructive purposes. 
The work opens with a brief chapter on the early history of stone working in the United 
States; ,this is followed in Part I by chapters on the geographical distribution of stone of 
various kinds in the Uniteu States; the minerals uf building stones and the physical and 
chemical properties .of such stones as are utilized tor general con$truction and decorative 
purposes. 
Part n is given up to a systematic description of rocks, quarries, and quarry regions. 
Each variety of stone is taken up in its turn, its composition, its origin, structure and gen-· 
eral adaptability for any forrri of work discussed, and the resources of each state and terri-
tory describecl in alphabetical order. The subjects treated are as follows: (I) the Steatites 
or Soapstones; (2) the Serpeut-ines or vord-antique Marbles; (3) Gypsum and .Alabaster; (4) 
Limestone and Dolomites, both marbles and the common varieties; (5) tbe Minor Ornamental 
Stones; (6) the Granites; (7) the Porphyries or Porphyritic Felsites; (8) the Liparites; (!l) 
the Syenites; (10) the Diabases, Gab bros, M0laphyrs, and ·Basalts; (11) the Diorites and 
Andesit,es; (12) the Gneisses arid Schists; and (13) the Sandstones, Volcanic Tuft's, and 
Slates, 
Part III treats of the methods of quarrying and working; the l!,1achi11es and implements 
used in stone working; the weathering of building stone; the selection of stone for building 
purposes, and the methods employed for the protection and prese~vation of stone from the 
ravages of time. · 
Part IV is made up of appendices, including extensive tables showing the qualities of stone 
as indicated by their crushing strengtli , weight, ratio of absorption,• and chemical composl-
tion; a short table on the prices of stone and the relative cost of dressing; a list .of some of 
the more important stone buildings in the United States, ancl the dates of their erection; a 
bibliography of works on building stone; and concludes with a glossary of terms. 
GEORGE PERKINS MERRILL. The wind as a factor in Geology. ' 
The Engineering ]fogazine, :February, 1892, 12 pp. and 7 illustrations. 
In tllis paper the writer aims to show in a semipopular way some of the more intere8ting 
and striking geological results produced by wind as an abrading and transporting agent. 
GEORGE PERKINS Mm:rnILL. A marble quarry. 
St. Nicholas, August, 1891, 2 pp., 2 illustrations. 
A brief popular account of a marble quarry i.Q. northern Vermont. 
GEORGE PEBKINS MERRILL and R . . L. PACKARD. On an azure blue pyroxenie rock 
from the middle Gila, New Mexico. 
Describes the chemical and physical properties of a peculiar granular blue pyroxenic rock 
found in uoclular masses in a metamorphic limestone occurring in one of the side canons 
of the Gila River some forty miles west of Silver City, N. Mex. 
GEORGE PERKINS MERHILL. 
Notes on sonie Nort,h Carolina building and ornamental stones. Stone, 1v, No. m, July, 1891. 
pp. 77-79. 
Some errors of the Eleventh Census. Stone, Vol. iv, No. m, ,July, 1891, p. !l2. 
Notes on some new marbles. Stone, Vol. IV, No. 1v, August, 1891, pp.10!:J, 110. 
A suggestion. Stone, Vol. IV, No. IV, August, 1891, p.114. 
Rela~ive abundauce of the element~. Stone, Vol. IV, No. v, September, 1891, pp.137, 138. 
Foreign vs. American Marbles. Stone, Vol. 1v, No. vr, October, ]891, p.172. 
Onr sourcf:!;:; of tin. St9ne, Vo}. IY, No. VJI, Noyem1)er, 1891, pp. 212-214, 
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GEORGE PERKINS MERRILL-Continued . 
.Aluminum. Stone, Vol. IV, No. vrn, December, 1891, p. 3il0. 
Concerning the .Arizona onyx. Stone, Vol:1v, No. VIII, December, 1891, pp. 345,346. 
North .America in Tertiary times. Stone, Vol. IV, No. IX, January, 1892, 11p. 369,370. 
Persian onyx. Stone, Vol. IV, No. IX, January, 1892, p. 372. 
Cave marbles. Stone, Vol. IV, No. x, February, 1892, pp. 398,399. 
Baryte. Stone. Vol. IV, No. X , February, 1892, p. 404. 
A lesson.from the Eleventh Census. Stone, Vol. IV, No. XI, Mareh, 1892, pp. 432,433. 
Some Montana building stones. Stone, Vol. IV, No. XI, March, 1892, p. 453. 
The mieas. Stone, Vol.1v, No. XIII, May, 1892, p. 505. 
R. L. PACKARD, GEORGE P. M1miu:t.L and. (See under GEORGE PERKINS MERRILL.) 
HENRY A. PILSBRY. Preliminary notices of new forms of fresh-water mollusks. 
The Nautilus, v, pp. 142,143, .April, 1892. 
D escribes Fluminicola Merriama Pilsbry and Beecher, from a -specimen furnished by the 
U.S . .National Museum. 
MA.RY J. RATHBUN. List of crustacea (collected in Texas by B. w:. Evermann). 
Report of the Co1nm'i,ssioner of Fi~h and Pisheries respecting the Establishment of Fish-Cul-
tural Stations in the Rocky Mountain Region and Gulf States. Fifty-second Congress, First 
Session, Senate Mis. Doe. No. 65, pp. 87, 88, 1892. 
The crustacea, of which a list is given in this paper, were collected by Prof. B. W. EYer-
mann dnring the months of November and December, 1891, while engaged in au investigation 
of the fresh aml salt waters of eastern Texas, with a view to the establis!:.ment of a hatchery. 
Eighteen spe<'ies are given, none of which are new. 
MARY J. RATHBUN, JAMES E. BENEDICT an<l. (See under JAMES E. BENEDICT.) 
RICHARD RATHBUN. ,Jerome Henry Kidder. A notice prepared for the Philosoph-
ical Society of' Washington. · 
Bull. Philos. Soc., XI, pp. 480-488, 1891. 
RICHARD RATHBUN. The United States Fish Commission. Some of its work. 
The Century Magazine, March, 1892, pp. 679-697 . 
ROBERT RIDGWAY. Description of a uew species of Whippoorwill from Costa H,ica. 
Proc. U. S. Nat. Mus., xiv, No. 867, October 19, 1891, pp. 465, 466. 
Antrostomus rufomaciilatus, p. 465. 
ROBERT RIDGWAY. Notes on some uirds from the interior of Honduras. 
· Proc. U.S. Nat . .iliits.; XIV, No. 868, October 26, 1891, pp. 467-471. 
Basecl ou a col~ct.iou obtained from Mr. Erich Wittkugel. Platypsaris aglaire hypopV:eus 
(p. 467), an<l Pithys bicolor olivascens (p. 469), are described as new subspecies. A. list of the 
geographical races.of Platypi;aris aglaia.: (6 in number) is given (p. 469); the female and young 
male of Gymnocichla chfroleicca giiatemalensis Prevost are describe<l for the first time (pp. 
469, 470), and a list of 13 species new to the fauna of Honduras gfren (pp. 470, 471). 
ROBERT RIDGWAY. Notes on some Costa Rican birds. · 
Proc. U.S. Nat.Jlfus., Vol. xiv, No. 869, November 2, 1891, JJp. 473-478. 
Platypsaris aglaice obscurus (p. 474) and Scytalopus argentifrons (p. 475) are described as 
new; young of Oreothlypis guttiiralis (Cab.) and Eucometis cassini {Lawr .) are for the first time 
clescrihed. Other species _noted critically are, Mirnu;; gilvus (Vieill), (p. 473); Picolaptes gracilis, 
Ridg. (pro,·en to be the young of P. compressu8), (p. 475); Chloronerpes caboti (Malh.), immature 
male desc-ribod (p. 47G); Trogon massena Gould (pp. 476-478); Tro,qon aurantiiventris Gould (p. 
478), ancl Accipita mbniger (Vieill). (From Greytown , Nicaragua.) 
. R BERT RIDGWAY. ote on Paohyrha1nplws albinuoha Burmoi ter. 
Proc. U., '. Xat . .Jfus. , Vol. xrv, No. 70, Octobor 26, 1891, pp. 479, 480. 
A long-lost specie , des ribecl seventeen years before, discovered in the National Museum 
collcrtion. Tot being referable to tb genus Pacltyrhamphus, or any other known generic 
typ •, th,, 11cw genf'rie name Xeno1,sa1·i11 was proposed for it. 
ROBERT RIDGWAY. De. cription of two uppo ed new form of l'hamnophilus. 
Pror. r., ' . .Yat . .JI1,s. , xiv, To. il, 0 lob r 26, l 91, I>· -t 1. 
Tlw11wophil11.~ albicri.~sus aucl Thain11ophil1ts tri11ilatll8, both from the Island of Trinidad. 
R BERT RII mv A Y. Li t f l>ir<l coll • t d on tb Baha,ma Island by the naturali t 
of th om earn r ..llbatross. (Published l>y perrui sion of the 
of 
T T r, l 91, 11p. 333-339. 
T cl rclin~ to loC'alitieR, ru follow~: I, .Abaco, .. o ~pe · ~ Tew 
l'ro P EIC'uth rn I Hlantl , 1 . Hpeci . ; IV, Cai I land, ; ,, 
h . VI. Rnru Ilay, 27 i;pcci ; VII , ·r en Bay, 26 . III, 
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ROBERT RIDGWAY-Continued. 
Concepcion L•land, 13 species; IX, Booby Rock, near Green Hay, l species; X , at sea, 3 
species. 
A considerable number of references and critical remarks accompany the lists. 
ROBERT RIDGWAY. Description of a new sharp-tailed Sparrow from California. 
Proc. U.S. Nat. Mus. , XIV, No. 872, October 26, 1891, pp. 483,484. 
Ammodramuscaudacutiis becki, )). -!83. 
RommT RIDGWAY. Notes on the Genus Sittasornus of Swainson. 
Proc. U.S. Nat. Mus., XIV, No. 877, November 2, l:891, pp. 507- 510. 
A critical review of the birds of this genus, which have been very imperfectly understood. 
The three recognized species were supplemented by four additional ones, as follows: S. chapa-
den8is, new species (p. 509) from Chapado, Matto Grosso, Brazil; S. amazonus Lafr. , restored; 
S. roquatoriaUs, new species (p. 509) from western Eq nador; S. griseus Jard. , restored. 
CHARLES V. RILEY. (The Gas Treatment Patent.) 
Pacific Rural Pre88, July 25, 1891, and September 19, 1891. 
History of the invention of the hydrocyanic acid gas treatment for scale-in~ects; proofs 
that the discovery was made and perfected by an agent of the U. S. Department of .Agricul-
ture, under direction of the author, and that the patent granted to C,1,lifornian parties was 
wrongfully obtained; advises orange-growers not to heed it. 
CHARLES V. RILEY. Report on the Department of Insects in the U. S. National 
Museum, 1889. 
Report of the National Museu1n, 1888-'89, pp. 377-380. Also, separate, Washington, Govern-
ment Printing Office, 1891.. 
Report of the Honorary Curator orr the accessions to and the work done in the Department 
of Insects of the U. S. N aLional Museum during the fiscal year 1888-'89. A lso enumerations 
of works published by variom; authors during the same time, and based either entirely or par-
tially upon the material in the Museum. 
CHARLES V. RILEY. Death of two noted Entomologists. 
Scientific .American, 65, No. 5, August 1, 1891. 
Biographical note on the late Mr. Henry Edwards, his coutributions to entomological 
science and his collection; explanation of the report of the ileath (subsequently proven to be 
erroneous) of the :French entomologist, Mons. J. Kiinckel d'Herculais. ' 
CHARLES V. RILEY. A viviparous Cockroach. 
Insect Life, m, Nos. 11 and 12, August, 1891, pp. 443, 444, Figs. 32 and 33. 
Further remarks on the viviparity of Panchlora viridis; and the occasional occurrence of 
this Central .American Blattid in the United States, in addition to article published in Proc. 
Ent om. Soc. 'Washington, II, No. 1 , May, 1881, p. 129. .Figures of P. viridis in the young- and 
adult stages. 
CHARLES V. RILEY. The locust or" Grasshopper" outlook. 
Scientific .American, 65, September 26, 1891, p. 200. 
Summary of in vestigltt,ions carried on by · agents of the U. S. Department of .Agricul-
ture in 1891, to accertain the extent of damage done by various species of locusts in the 
'\Vest, and the condition of the swarms of these locusts in order to be able to make a forecast 
for 1892. The following species are more particularly treated: Diss;osteira longipinni8 from 
eastern and southeast,ern Colorado: OaloptentiB BpretUB from North Dakota and Minnesota; 
C. di.fferentialis from southwestern Kansas. Conclusions drawn from these investigations. 
CHARLES V. RILEY. Mexican Jumping Beans and the plants upon which they are 
profluced. 
A.mer. Gal'den, 12, September, 1891, pp. 552-554. Two text figures. 
The Mexican Exphorbiaceous plants known to produce the "Jumping Beans" and previ-
ously referred to the genus Colliguaja prove to belong to the genus Sebastiania: diagnosis of 
the latter genus and synoptic table of three species (S. b-ilocularis Watson, palmeri Rose, n. 
sp., and pringlei Rose, n. sp.) prepared by Mr. J. N. Rose; Figures of Carpocapsa Baltitans 
and of twig of Sebas;tia.nia pal,neri with seed and other details. 
CHARLES V. RILEY. How to get ri(l of English Sparrows. 
Scient'ific American, 65, October 3, 1891, p. 213. 
In reply to a query of a correspondent: The sparrows infesting a foundry can best be gotten 
rid of by poisoning with arsenic. Directions bow to prepare and apply the poison. 
CHARLES V. RILEY. Micro-organisms as Insecticides. 
Scientific .Ame1ican Supplement, October 31, 1891, p. 13206. 
Abstract of a paper read before Section F of the American .Association for the Advance 
ment of Science, August 22, 1891. The author gives a review of' previous experiments in 
H. Mis. 114, pt. 2--33 
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CHARLES V. RILEY-Continued. 
using micro-organisms in the dissemination of contagious duieases among injurious insects. 
and dwells upon the difficulties with which this subject is still surrounded. 
CHARLES V. RILEY. Kerosene emulsion and Pyrethru1n. 
Insect Life, IV, Nos. 1 and 2, October, 1891, pp. 32, 33. 
Short paper read before the Washington meeting of the Association of Econom.c Ento-
mologists regarding the alleged difference between the emulsion consisting of kerosene ex-
tract of pyrethrum with soap and water and the emulsion prepared from an aqueous extract 
of pyrethrum with soap and kerosene. Adduces a communication from Prof. J. McNeill to 
the effect that there is practica,lly no difference between the two emulsions. 
CHARLES V. RILEY. List of the Tineina of Boreal America. 
In the "List of the Lepidoptera of Boreal Arnerica," by John B. Smith, 
Sc. D. Philadelph-ia: .A.nim·ican Entornological Society, October, 1891, p. 94. Also 
separate under above title. 
A systematic enumeration of the Lepidopterous insects composing the superfamily Tineina, 
hitherto described from North America. In a note (pp. 94, 95) the author points out the diffi-
culties in preparing a satisfactory list of Tineina with our present state of knowledge of 
these insects. An "Addendum to the Tineina" (pp. 112-114) gives a generic synonymical 
reference list of many de·scribed species. 
CHARLES V. RILEY. Government work and the Patent Office. 
Insect Life, IV, Nos. 1 and 2, October, 1891, pp. 46, 47. Author's abstract of paper read at 
the Washington meeting of the Association of Economic Entomologists. 
The author complains that valuable inventions and discoveries made by Government em-
ployes during investigations carried on by Government institutions can be appropriated and 
patent,ed by outsiders upon mere legal technicalities. As an instance of this sort the gas 
treatment for scale insects is discussed. 
CHARLES V. RILEY. A new herbarium pest. 
Garden and Forest, IV, November 18, 1891, p. 543. Also in Botanical Gazette, December, 
1891, pp. 334-837, 2 figs. 
A reprint, with slight additions, from an article in Insect Life, IV, Nos. 3 and 4, pp. 108-113. 
CHARLES V. RILEY. The imported Elm-Leaf Beetle. Its habits and natural his-
tory and means of counteracting its injuries. 
U.S. Department of .Agriculture, Division of Entomology, Bulletin No. 6 (second edition). 
Washington, Government Printing Office, October, 1891. 
A reprint of the original edition published in 1885, with the addition of an appendix dis-
cussing the number of annual generations of Galeruca xanthomelama, and Prof. J. B. 
Smith's experience with remedial measures for this pest. 
CHARLES V. RILEY. On the Habits and Life Histor,v of Diabl'otica 12-punctata. 
Inaect Life, rv, Nos. 3 and 4, November, 1891, pp. 104-108, fig. 5. 
Summary of Prof. H. Garman's paper in Psyche on the Natural History of 12-pitnctata; ob-
servations on the corn-feeding habits of' the larva; breeding records to show that the species 
has at least two annual generations; polyphagous habits of the imago ; description of the egg 
and larva, and preliminary note on parasites. Figures of the insect in all stages and mode of 
work. 
CHARLES V. RILEY. A new Her barium Pest ( CarJJhoxera nov. gen., ptelea1ia n. sp. ). 
Insect Life, IV, Nos. 3 and 4, ::\"ovember, 1891, pp. 108- 113, figs. 6-11. 
Ravages of the larva of this Geometrid moth, apparently originating from Mexico or Lower 
California, in the Herbarium of the U.S. Department of Agriculture; enumeration of her-
barium plants injured by larva ; life-history of the species, and recommendations for its de-
struction; notes on other L epidoptera known to feed in the larval state on dead and dry vege-
tation; technical de cription of Carphoxera, nov. gen. and C.ptelearia n. sp. in all stages, ancl 
of the pterogostic characters of the genus ; also figures of the following Deltoid moths with 
their larva: Helia remula, H. americalis, and Xanthognatha minivalis. 
HARLE . RILEY. Further note on Panchlora. 
Insect Life, IV, To . 3 and 4, .,.ovember, 1891, pp, 119,120, fig. 12. 
~ cription of the egg mas and of the individual egg of Panchlora viriduY, and further 
v1d nc of th viviparity in thi Blattid. Figure of the egg mass_ 
'B RLE . RILEY. op and Importan e of Entomology; Cla ification. 
JJ01ton Transcript, D ember 29, 1 9l. 
Editorial ab tract and no tic of the fir t l cture on entomology given by C. V. Riley at the 
Low 11 In titut , Bo ton, Ma 
RLE JLEY. rlean of d ali.!}o- with our in ct foes. Irnjecticide and in-
i id pparatus. 
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CHARLES V. RILEY-Continue_d. 
Boston Transcript, January 2, 18(12.. 
Editorial abstract of the second lecture on e-rttomology given by C. V. Riley, at the Lowell 
Institute, Boston, Mass., December 31, 1891. 
CHA.RLES V. RILEY. Natural checks to insect injury-; insects of international con-
cern. 
Boston Transcript, January 5, 1892. 
Editorial abstract of the third lectnre on entomology given by C. V'. Rile'\',at the Lowell 
Institute, Boston, Mass., January 4, 1892. 
-CHARLES V. RILEY. Little known facts about well known household pests. 
Bosto'YI, Transcript, January 8, 1892. 
Editorial abstract of the fourth lecture on entomology given by C. V. Riley, at the Lowell 
Institute, Boston, Mass., January 7, 1892. 
CHARLES V. RILEY. Organized Insect Societies. 
Boston Transcript, January 12, 1892. 
Editorial abstract of tbe :fi.ft,h lecture on entomology by C. V. Riley, given at the Lowell In-
stitute, Boston, Mass., January 11, 1892. The economy and social life of the honey bee, and 
the ant, and social wasps, were explained as the basis for a 1liscourse on the development of 
intellect and reason in insects, the author finding that as in man th~ higher intellectual devel-
opment and social organization have resulted from the long period of infantile dependence; 
so in these insects the long period of larval dependence may be considered t be primary cause 
of their high intelligence and organization among insects. 
CHARLES V. RILEY. Galls and Gall-insects: Caprification: Parasitism. 
Boston Transcript, January 15, 1892. 
Editorial abstract of the sixth lecture on entomology by C. V. Riley, given at the Lowell 
Institute, Boston, Mass., January 14, 1892. 
CHARLES v. RILEY. Our Shade Tree Defoliators. 
Beston Transcript, January 19, 1892. 
Editorial abstract of the seventh lecture on entomology by C. V. Riley, given at the Lowell 
Institute, Boston, Mass., January 18, 1892. · 
CHARLES V. RILEY. The Interrelation of Plants and Insects. 
Boston '.l'ranscript, January 22, 1892. 
Editorial abstract of the eighth lecture on entomology by C. V. Riley, given at the Lowell 
Institute, Boston, Mass., January 21, 1892 . 
.CHARLES V. RILEY. The Gypsy Moth. 
Boston Commonwealth, January 23, 1892. 
Full text of the seconi part of C. V. Riley's seventh lecture on Entomology, given at the 
Lowell Institute, Boston, Mass., January 19, 1892. Important points in the natural history 
of the imported Gypsy Moth (Ocneria dispar). Review of the means adopted in Massachu-
setts by the State authc1rit,ies for the f-radication of the insects; insufficiency anu futility of 
the work hitherto done; suggestions of measures to be auopted; the probable future course 
of the insect. 
•CHARLES V. RILEY. Late experience in dealing with insects injurious to fruit. 
Boston Transcript, January 26, 1892. 
Editorial abstract of a lecture on the above subject given before the Massachusetts Horti-
cultural Society, Boston, Mass., January 23, 1892. The following; topics were discussed: The 
Plum Curculio, its natural history and the arsenical poisons as a remedy against it; recent re-
sults as to the value of various arsenical mixtures in spraying orchard trees; combined Insect-
icides and Fungicides; the Hydrocyauic acid gas treatment; Resin Washes; the Fluted Scale, 
and the importation of Vedalia ca·,·din1J,lis; some new insect enemies to fruit; the .A.11ple 
Maggot; danger of the possible introduction of some foreign fruit insects; conclusion. 
CHARLES V. RILEY. Reports of observations and experiments in the practical work 
of the division, made under the direction of the entomologist. 
U. S. Department of .A.griC'ltlture, Division of Entomology, Bulletin No. :26, Washington, 
Government Printing Office, January, 1892. 
Contains the following: Letter of transmittal by C. V. Riley, p. 5; Introduction, pp. 7, 8; 
report upon insect. depredations in N ebraaka for 1891, by Lawrence Bruner, pp. 9-12; report on 
the scale insects of California, by D. W. Coquillet, pp. 13-35; entomological notes for the 
season of 1891, by Mary E. Murtfeldt, pp. 36-44; report of progress in the investigation of 
the Cotton Bollworm, by F. W. Mally, pp. 45-56; imiects of the seaso11 in Iowa, by Her-
bert Osborn, pp. 57-62; report of entomological work of the season of 1891, by F. M. Webster, 
pp. 63-74; report upon the Gypsy Moth of Massachusetts, by Samuel ~enshaw, pp. 75-82; 
report of Agricultural Experiments in 1891, by .A.. J. Cook, pp. 83-92. 
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CHARLES V. RILEY. Reports on the damage by Destructive Locusts during the 
season of 189L Made under the direction-of the Entomologist. 
U. S. Department of .Agriwlture, DilJision of Entomology, Bulletin No. 27, Washington, 
Government Printing Office, January, 1892. 
Contains the following: Letter of transmittal, by C. V. Riley, p. 5; Introduction, l>y C. V. 
Riley, p. 7; report on Destructfre Locusts, by La wrence Bruner (including reports of C. B. 
Waldron , H. E. Stockbridge, and Ot.to Lugger, the latter report being a reprint from Bulletin 
No. 17, Minnesota Agricultural Experiment Station) , pp. 9-33; report on the Locust Invasion 
of California in 1891, by D. W. Coquillet, pp. 34-57; report of a trip to Kansas to im·estigate 
reported damages from grasshoppers, by Herbert Osborn (reprinted from Insect Life, rv, p. 
49), pp. 58-64. 
CHARLES V. RILEY. Applied Euto(uology in the United States . 
.American .Agriculturist, Lr, January 1892, p. 38. 
Importance assumed by economic entomology in the United States, and outline o-!: its his• 
tory; enumeration of injnrious insects of nat.ional 11nportance that have of late years been 
thoroughly studied; brief r eview of the more recently discovered insecticides and insecticide 
appliances; use of contagious disease germs in entomology; outlook of the science in the future. 
CHARLES V. RILEY. Flowers and insects. 
Daily Eagle, Brooklyn, N. Y., February 3, 1892. 
Full editorial abs'tract of a lecture given by C. V. Riley before the Brooklyn Institute at 
Brooklyn, N. Y., February 2, 1892. F ertilization of flowering plants by insects, and mutual 
adaptation in the structure of flowers and insects; fertilization of Yitcca by Pronitba insecti V· 
orous plants; generalizations and conclusior,s. 
CHARLES V. RILEY. The Plum Curculio, an American insect. 
California Orchard and Farm, March , 1892. 
Evidence to proYe t.hat Oonotrachelus nenuphar is a native of North America, and that its. 
reported occm·rence in Europe and the assertion of its European origin are 11nfounded ; enum-
eration of European Ourculionidi;e wluch infest stone fruit and which are liable to be mis-
taken for the Plum Curculio. 
CHA RLES V. RILEY. Leaf-cutting ants. 
Scientific .American, April 2, 1892. 
ln reply to inquiry from a correspondent in T exas relating to a remedy for the leaf-cutting 
ant ( Oecodoma f ervens). D escription of the nest of the ants and various means for extermi-
nating the inhabitants; experience with cyanide of potassmm as a remedy. 
CHARLES V. RILEY. The larger digger wasp. 
Insect Life, IV, Nos. 7 and 8, April, 1892, pp. 248-252, Figs. 32-38. 
Sphecius speciosus as an enemy of Cicada pruinosa; its mode of attacking and paralyzing t he 
Oii:ada; remarkable effect of the sting of' fossorial wasps; rapid de,elopment of the larva; spin-
uing of the cocoon; curious pores of the cocoon; l1ibernation and pupation. Original figure:< 
of speciosi,.s in all stages, also figures of its burrows, mode of carryi11 g a Cicada, mode of feed-
inii of the larva, and the spin11ing of t he cocoon . 
CHARLE, V. RILEY. Speech of Prof. C. V. Riley. 
Reprinted from the Third Report on the Missouri Botanical Garden, for 1891, May, 1892, PP-
50-53. 
, peech delivered at the second banqnet of th!3 trustees of the Missouri Botanical Gardeu, 
and eulogizing th late Mr. H nry Shaw, and the work which lie did for St. Louis , Mo. Con-
n ction of utoroolllgy wiLb the garden. N ed of a national botanic garden. 
' HARLE, V. RILEY. The Yucca Moth an<l Yucca Pollination. 
Third .Ammal Report of the ~Missouri Botanical Garden, 1891, t. Louis, Mo., May, 1892, PP-
99-158, ])ls. xxx1v-XLIJI. Al o parate author':. ropie issued May 28, 1892. 
Part I of the pap r cl ala with the polliuatiou of Yucca by Pronuba and contain the follow-
iug drapt rs: Introductory: f, rtilization of plants n-e11erally ; connection of Yucca and J>ro-
m,ba; i,trurtural hara t ri tics of Pron11ba; the a ·t of JJollination and ovip sition; cl ,. l-
opm1·11t ofth gg and lan·a; trau formationi, of Pronuba; effe t of puncture on th fruit; f. 
f t off rtilization ou th i,talk; dates of th flowering of Yuccas and appearan • of th 
moth; I'ro,wba the only in ·t p lliniz r; •reueral con id rations; the bo.,.u1,1 Yucca moth. 
I' rt II i de,ot d to de riptlYI' II tail. a1Hl contain the following h adi11A" : Int 'rnal tru t-
un of l'ro11t1ba y1,cuorella with r f n•uc to th r prodt. tin• organ ; the ovipo itor; the 
I" ·i " J>rn,mba • 1111 g 11 ri · <'liar, t r of Pronuba; tho -ipeci of Roddozu,. Th 
folio" ill" l •dt· nrt' d • crih <l a. ,ww: Pronuba Hynth tica, Pro dozus pul erulentu,. Pro-
,l z 1 •1• 111rer I Protlox I r tic11lntu , Prodoxus roloarde,i,es, P,·otloxu, 1ordiduR. Th plat 
inal figur,• illu trating anatomical or . tructural d tail of rucca and 
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CHARLES V. RILEY. Report of the Entomologi1:,t. 
Report of the Secretary of .Agriciilture, 1891, Washington, Government Printing Office, 
1892, with table of contents and index. 
Contains the following: Introduction, pp. 231,232; the work of the seasou, pp. 232-246 ; de-
structive Locusts, pp. 246-252; insecticides, pp. 252-266. 
CHARLES V. RILEY. Note on the Life Hahits of Megilla m,acnlata. 
Proceedings Entomological Society 'Of Washington, II , No, 2, June 30, 1892, pp. 168, 16g. 
Vegetable-feeding habit of the adnlt; comparison of the larva with those of other Ooccinel-
lidre. 
CHARLES y_ RILEY. On the larva an<l some peculiarities of the cocoon of Spltecins 
speciosus. 
Proceedings Entomological Society of Washington , II, No. 2, June 30, 1892, pp. 170-172. 
Description of the larva and cocoon of Sphecius speciosus and explanation of the tubes pro-
jecting from an opening on the exterior of the cocoon. 
CHARLES V. RILEY. Mexican JL1mping Beans. The determination of the 1Jlant_ 
Procr,edings Entomological Society of Washington, II, No. 2, June 30, 1892, pp. 178-181. 
The food-plant of Oarpocapsa saltitans hitherto unknown excepting by popular name, or 
incorrectly referred to the genus Oolliguaja belongs to the genus Sebastif!,nia, of which three 
(undescribed) species were recently collected in Mexico. General characteristius of these 
plants and synoptic table, prepared by Mr. J. N. Rose, of the three species with diagnosis of 
the genus Sebastiania. Probable mode of oviposition in Carpocapsa saltitans. 
CHARLES V. RILEY. On the insects affecting the Agai·e. • 
Proceedings Entomological Society of Washington, II, No. 2, June 30, 1892, pp. 210,211. 
Enumeration, with short notes, of six species of insects obt,ainecl from the flower-stems of 
Agave dasylyrium, from Texas. 
CHARLES V. RILEY. A probable Mim·ogaster parasite of Eleodes in the imago state. 
Proceedings Entomological Society of Washington, II, No. 2, June 30, 1892, p. 211. 
Enumeration of European species of Apanteles, bred from Coleoptera, and announcement of 
the discovery of a species apparently belonging to Microgasterini, the larva of which devel-
oped in the abdomen of an adult Eleodes saturalis, from Nebraska. 
CHARLES V. RILEY. Our American Ox Warbles. 
Proceedings Entomological Society of Washington, II, No. 2, June 30, 1892, pp. 212,213. 
Resume of observations made in Europe, and establishing the specific distinction of Hypo-
derma lineata from H. bovis; proof that the North American "Heel-Fly" belongs to the 
former species. The occurrence of H. bovis in America is doubtful. 
CHARLES V. RILEY. :Further note on Cmpocapsa saltitans and on a new GmpholUha 
producing Jumping-Beans. 
Proceedings Entomological Society of Washington, II, No. 2, .June 30, 1892, pp. 213,214. 
The moth bred from the capsules of ~ebastiania bilocularis Watson, proves to be different 
from Oarpocapsa saltitans, and is described as Grapholitha sebast'ianire, n. sp. 
CHARLES V. RILEY. Fig insects in Mexico. 
Proceedings Entomological Society of Washington, u, No. 2, June 30, 1892, pp. 214,215. 
Enumeration of Hymenopterous insects (4 forms) cut from a dried fruit of a Ficus from 
Mexico, all species proving to be different from the fig insects found in southern Florida. 
CHARLES V. RILEY. The Ox Bot in the Unit~d States. Habits and natural history 
of Hypoderma lineata. 
Insect Life, IV, Nos. 9 and 10, June, 1892, pp. 302-317 , Figs. 44-55. 
Proof that the American Ox Warble is Hypoderma lineata, and not H. bovis; Dr. Cooper 
Curtice's investigations of the life history of H. lineata; mode of ovipositfon and character-
istics of the egg; how the larva enters the body of the animal; migrations of the larva within 
the body of the cattle; its slow development, and the various forms assumed by it; differ-
ences between the larva of H. bovis and H. lineata; description of the egg ; the four states of 
the larva; the puparium and the imago; comparison of the imagos of the two species; sum-
mary and conclusions. The original figures illustrate all stages of H. lineata. 
CHARLES V. RILEY. The Yucca Moth and Yucca pollination. 
Popular Science Monthly, XLI, .June, 1892, pp.171-182, 10 fi,11:s. 
A reprint, with omissions, from the first part of paper published in Third .Annual Report 
MisBou1i Botanical Garden, 1892, pp. 99-158. 
CHARLES V. RILEY. Directions for collecting and preserving insects. 
Bulletin of the U.S. National Museum, Nv. 39, Part F; pp. [ll-[147], pl. 1, 139 text figures. 
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CHARLES V. RILEY-Continued. 
The subject is treated after the following scheme: Characteristics of insects; scope and im-
portance of entomology; classification of Hexapods; collecting; killing and preserving in-
sects; entom-otaxy; insect boxes and cabinets; arrangement of insects in the cabinet; museum 
·pests, mold, etc.; the rearing of insects; directions for packing and transmitting insects ; 
notes and memoranda; instructions for collecting and preserving Arachnids and :Myriapoda; 
text-books and entomological works; how to obtain entomological books and pamphlets. 
CHARLES V. RILEY and L. 0. HOWARD. The three pear tree Psyllas. 
Insect Life, IV, Nos. 3 and 4, No,ember, 1891, pp. 127, 128. 
Abstract of a paper by Dr. F . Loew, pointing out tbe differences in life habits of the t hree 
specimens of Psylla (Ps. pyrisuga, Ps. pyri, and Ps. Pyricola) known to infest pear trees in 
Germany and Austria, with a synoptic table of the structural characters. Also characteri!>-
tics of a fourth species, l's. simulans, which has been found in England on pear trees. 
CHARLES V. RILEY and L. 0. HOWARD. An interesting aquatic bug. 
Insect L ife, IV, Nos. 5 and 6, December, 1891 , pp. 198-200, Fig. 22. 
Original figure and characteristics of a remarkable North American aquatic Heteropteron 
assigned to the family Hydrobatidce, anrl most nearly related to the genus Metrobates. Subse-
quently ~l. c., Nos. 9 and 10, .June, 18!l2, p 321) Dr. E. Bergroth named the insect Rheumatobates-
rileyi. 
CHARLES V. RILEY and L. 0. HOWARD. The Potato-Tuber Moth. (Lita solanella 
Boisd.) 
Insa,.;t Life, IV, Nos. 7 and 8 April , 1892, pp. 239-242, Fig. 27. 
Ravages of Lita solanella in New Zealand, Tasmania, and Australia ; Mr. Tryon's acpount 
of its habitR and life-history; appearance of the insect in California in 1891; suggestion of 
preventive measures; figures of the insect in all states, and morle of work of the larva in a 
potato. 
CHARLES V. RILEY ~-i.nd L. 0. HOWARD. A genus of Mantis. Egg pa,rasites. 
Insect Life, rv, Nos. 7 and 8, April, 1892, pp. 242-245, Figs. 28-31. 
Wide geographical distribution and specific richness of the Uhalcidid genus Podagrion, 
which li,es parasitically in the eggs of Mantids: history and systematic position of Podagrion; 
arrangement of the individual eggs in the egg-mass of Stagmomantis carolina, and of an un-
named Australian Mantid; mode of issuing of the young Mantids and the parasites from the 
egg-mass; figures of Podagrion mantis, egg-mass of Stagmomantis carolina; cross-section of 
the same, and of the egg-rnai,;s of an Australian Mantid. 
CHARLES V. RILEY and L. 0. HOWARD. The Pea and Bean Weevils. 
Insect L ife, IV, Nos. 9 and 10, .June. 1892. pp. 297-302. Figs. 40-43. 
Resume of the life history of Bruchus pisi, and evidence as to whether the larva destroys the 
germ of the pea; natural history of Bruchusfabre, and points wherein it cliffers from that of 
B. pisi; de1:,cription of the first larva of B. fabre, the most remarkable character being the 
temporary legs . Figures of both species of Bruchus, and original figure of tbe first lar,a of 
B.fabce. 
CHARLES V. RILEY and L. 0. HOWARD. The Locust and Grasshopper Outlook. 
Insect Life, IV, os. 9 and J 0, .June, 1892, pp. 321-323. 
Mainly a reproduction of a paper read before Section I of the American Associatton for the 
Advancement of Science, at the Washington meeting ( .A.ugnst, 1891) r garding the injury done 
by grasshoJJpers, and the movements of the migratory species in various parts of the United 
'tates in 1 91. 
TIARLE V. RILEY and L. 0. HOWARD. ome Icerya and Vedalia notes. 
Insect Life, III Nos. 11 and 12, Angust, 1891, pp. 439-441, Fig. 31. 
Perfe ted figur s of tl1e .Au tralian Ladybird , Vedalia cardinalis, in the larva, pupa, and 
ima o. tate . Account of th attempts to transport Jiving Vedalias from California to the 
Cap Colony, w Zealand, and Egypt. 
HARLE . RILEY and L. 0. HOWARD. Experiments with a Date-Palm cal . 
Insect Life, III, ~ • o . 11 , pp. 441-443. 
1rnmb •r of dat -pa 90 by the . . Departrn nt of Agriculture from 
north ·m friC'a with , in alifornia i,rov d ly inf: sted with 
a a!P, Parlato · · ted treatm nt with k ol ion of ,ari-
om, tn·n~th th at d without injmy t . 
HARI.J-: Y. RILEY m of th l,r cl p Hymenoptera 
Ill 91 pp. 460-46-i. 
r11 f .! rtb m rican para iti Hym n pt rn of th 
fa 111* 11in . Pimplinre, and Trigonalid .) <'ontinuecl 
fro f, II . 158. 
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CHARLES V. RILEY and L. 0. How ARD. Some of the bred parasitic Hyrnenoptera in 
the National Collection. 
Insect Life, IV, Nos. 3 and 4, November, 1891, pp. 122-126. 
Continuation of paper in Insect Life, III, Nos. 11 and 12, August, 1891, p. 464, and covering 
the family Proctotrypidce (subfamilies Bethylince, Dryinince, Spalangiince, Coraphronince, 
Scelioninm, Platygostorinm. Proctotrypince, and Diapriinm). 
CHARLES V. RILEY and L. 0. HOWARD. (Editorials, reviews, antl notes.) 
InHct Life, m, Nos. 11 and 12, August, 1891, anrl IV, Nos. 1-1<1, October, 18fll, to June, 1892. 
See table of contents of each number of Insect Life. . · 
CHARLES V. RILEY and L. 0. HOWARD. (Corresp.onden-ce of the Division of Ento-
mology, U. S. Department of Agriculture.) 
Insect Life, m, Nos. 11 and 12, August, 1891, and IV, Nos. 1-10, October, 1891, to Jnne, 1892. 
·selected letters from correspondents with the replies. 
CHARLES V. RILEY and C. L. MARLATT. Wheat and Grass Sawflies. 
Insect Life, IV, Nos. 5 and 6, December, 1891, pp. 168-179, Figs. 13-15. 
Review of previous records of Saw fly larva feeding on graminaceous plants; food habits of 
European species of Dolerus; general characteristics of Dolerus larva and distinguishing 
characters of the various forms observecl in North America, with notes on their foo<l hahits; 
life history of Nematus marylandicus with characteristics of the earlier stages; food habits of 
a California species of Cephus which is tlescribed as 0 . occidentalis n. sp.; notes on the para-
sites of wheat saw flies, and on remedial measures; original figure of Dolerus arvensis; Ne-
matw; marylandicus, in all st,ages, and Cephus occidentalis larva, its mode of work, and female 
imago. 
J. N. ROSE. Notes on .Asolepias glaucescens and A .. elata. 
Botanical Gazette, xvrr, June, 1892, pp. 193, 194. 
· These two species have generally been considered one and the same species, but it is here 
shown that there are good characteristics by which they can be separated. 
J. n. ROSE, Two weeds new to the United States. 
Report of the Secretary o/Agriciilture, 1891, pp. 355-358, pls. 2. 
Descriptions and re~arks upon Oraba1iche ramosa and So,lsola Kali var. Tragus are g.fren. 
Both are figured. 
E. A. SCHNEIDER an<1 F. W. CLARKE. (See under F. W. CLARKE.). 
R. W. SHUFELDT. On the external characters of Fmtal Reindeer and other notes. 
Proceedings nf the Academy of Natural Sciences of Philadelphia, July, 1891, pp. 224-233. Four 
wood-cuts in text. 
An anatomical article based upon a male and female fretus of the Reindeer, collected by 
Mr. L. M. Turner in A.laska, and now forming a part of the collection of spirit specimens of 
mammals in the National Museum. 
R. Vv. SHUFELDT. A female Piranga 1·ubra assuming the plumage of the male. 
The Auk, VIII, No. 3, July, 1891, pp. 315,316; 
R. W. SHUFELDT. The collections of the late Prof. Parker, F. R. S. 
Science, XVIII, No. 441, New York, July 17, 1891, pp. 39, 40. · 
Recommending their purchase by the U.S. National Museum. 
R. W. SHUFELDT. Head-flattening as seen among the Navajo Indians. 
The Popular Science Monthly, New York, .August, 1891, xxx1x, No. 4, pp. 535-539, 3 figures 
in text. · • 
To some extent dissenting from the views of Sir William Turner, F. R. S., as to the distor-
tion of the cranium seen in these Indians being always due. to the strapping of the infants in 
their cradles. 
R. W. SHUFELDT. Contributions to the comparative osteology of Arctic and Sub-
arctic Water-birds. Part IX. 
Jour. of Anat. and Phys. , Lond., xxv. , n. s. , v, pt. iv, art. 5, pls. XI, xu. London, July, 
1891, pp. 509-525. 
:Full aud comparative account of the skeletons of many water birds contained in the col-
lections of the National Museum. 
R. W. SHVJ!'ELDT. Where young amateur photographers can be of assistance to 
science. 
The .A.mer. Naturalist, .xxv, No. 295, Philadelphia, July, 1891, pp. 626-630, pl. xm, fig. 1. 
_ Il~ustrated by a plate of Buteo borealis calurus, and a figure of the Tiger Salamander (.A. 
tir,rinum); specimens now belonging to the collection of the National Museum. 
R. W. SHUFELDT. Further notes on the anatomy of the Heloderrna. 
Nature. No. 1135, v. 44. LondoIJ, July 30, 1891, pp. 294, 295. 
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R. W. SHU.FELDT. Inspirational Arch,.eology. 
The Jleligio-Philosophical Jom·nal, n. s., n, No. 14, Chicago, .August 29, 1891, pp. 2l4-216, 
3 figures in text. 
Exposing Mr. Hudson Tuttle, who in The Prog1·essive Age claims to have Lael tue spirit of 
an Indian instruct him in the manufacture of Indian arrow-points, which Mr. Tnttle states 
to be a lost art. The present article makes a study of the archmological material in the 
Smithsonian Institution, and through it, refutes all that Mr. Tuttle has to say. 
R. W. SHUFEi.DT. On the comparative osteology of the United States Colmnbidce. 
Proc. Zool. Soc. of Lond. Part 11, London, August 1, 1891, pp. 194--196 . 
.A comparative description of the skeletons of the pigeons in the collections of the National 
Museum, together wit.h remarks upon the classification of the Oolumbidce, and their proba-
ble affinities. 
R. W. SHUFELDT. Snake Dance of the Moquis. 
The Great Divide, VI, No. 2, Denver, Colo., October, 1891, pp. 2J, 25, 1 plate. 
R. W. SHUFELDT. Fossil Birds from the Equus Beds of Oregon. 
The .American Naturalist, xxv, No. 297, Philadelphia, September, 1891, pp. 818-821. 
Preliminary abstract of the complete work, which did not appear until October, 1892, in The 
Journal of the .Academy of Natural Sciences of Philadelphia. 
R. W. SHUFELDT. Tertiary Fossils of North American Birds. 
The Auk, vm, No. 4, New York, October, 1891, pp. 365-368. Abstract; see supra. 
Alludes to many new species. Description of a very larg-e collection of fossil birds from 
Oregon, belonging to Prof. E. D. Cope and Prof. Thos. Condon, of the Oregon University. 
Comparisons made with the entire collection of skeletons of existing birds int.he National 
Museum, and with the fossil forms from Prof. A. C. Milne-Edwards of Paris. 
R. W. SHUFELDT. Morphology of the Avian Brain. 
The A.mer. Nat., xxv, No. 298, ?hiladelphia, October, 1891, pp. 900, 901. 
R. W. SHUFELDT. Indian Types of Beauty. No. 1. 
The A.mmican Field, xxxvr, No. 23, New York and Chicago, December 5, 1891, pp. 544, 545, 2 
figures in text. 
The first of a series of three papers on this subject which originally appeared in the .Ameri-
can Field, but was subseq,iently copied by a number of other magazines and journals. There 
were also 250 reprints of the combined articles republished and distributed, rep aged, same title, 
heavy paper covers. Tbe work gives full-page figures of Indian women selected from among the 
Navajos, Zuiiians, M6quis, Apaches, Yumas, Mojaves, and other tribes, f~r their beauty, that 
is, women considered to be beautiful by the tribe to which, in any instance, they belonged. 
Comparative studies were made by the author of the ethnological material in the National 
Museum bearing upon this subject, especially in the matter of dress and ornaments used by 
Indians with the view of enhancing their native beauty. 
R. W. SHUFELDT. Indian Types of Beauty. No. 2. 
The .American Field, No. 24, December 12, 1891, pp. 566,567, 3 figures in text. 
R. W. SHUFELDT. Some observations on the Havesu-pai Indians. 
Proceeding, U.S. National Muaeum, xrv, pp. 387-390, pis. xxv, XXVI, Washington, 1891. 
Gives photographs of men, women, and chilrl ren of this now nearly extinct tribe of Indians. 
The style of their houses is also shown, and the nature of the country where they now l;ve. 
R. w. SHUFELDT. The Navajo Belt-Weaver. 
Ibid, pp. 391-393, pl. XXVII, Washington, 1891. 
'rhe plate shows a Navajo woman weaving a belt, the figure being taken from a photograph 
made by the author in ew Mexico. 
R. w. SHUFELDT. Indian Types of Beauty. No. 3. 
The .American Field, xxxvr, No. 25, :rew York and Chicago, December 19, 1891, pp. 500, 591; 
3 fignr s in text. 
The la t of the serie . 
R. \V. HUFI,LDT. onc,rnino- the taxonomy of the :rorth American Pygopodes, 
ba cl upon th ir o t ology. 
Jottr. Anat. ~ Phya. (London), .Januar.r, 1 92, xxn, pp. 199-203. 
\ • • H FELDT and E. D. ' PE. A contribution to the Vertebrate Paleontology 
of T xa . . 
Proc. Amer. x, 2. 
t' his p si ts in bi dP cription of Oreccoides osbornii huf. 
v 127. on a tarso-metatar11us of a fo ii r ail found by Prof. 
· s i. d d to Prof. H. F. O horn, of Columbia olleg , .i.Tew 
ne of al Mu eum xt n i\•ely • d in c-0111pari ➔On. 
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R. W. SHUFELDT. Indian Jewelers. 
The Great Divide, vu, No. 3, Denver, Colo., :May, 1892, p. 57, 2 figures in text. 
Two figures given of Navajo silversmiths, with specimens of work, workshop, etc. 
R. w. SHUFELDT. Indian types of Beauty. 
The American Field, Chicago, May, 1892. 
(250 copies: Reprints from xxxv, Nos. 23-25. Paper covers ; title-page. Same title, pp. 24. 
8 full-page plates.) 
CHARLES TORREY SIMPSON. Notes on a collecting trip in Florida. 
Forest and Strea1n, N. Y. , xxxvm, No. 5, p. 99, February 4, 1892. 
CHARLES TORREY SIMPSON. Notes on Unionidre. 
The ~Va;utilus, v, pp. 86-88, December, 1891. 
These notes are principally devoted to the discussion of the mutual relations of Unio radia-
tus and U. luteolus. 
R. E. C. STE:A.RNS. Edible shell notes for" The Nautilus." 
The Nautilus, v, No. 3, pp. 25, 26, July, 1891. 
Discusses various edible mollusks of the West American coast. 
R. E. C. STEARNS. In memoriam-Dr. Wesley Newcomb. 
The Nautilus, v, No. 11, pp. 121-124, March, 1892. 
R. E. C. STEARNS. List of North American land and fresh-water shells received 
from tbe U. S. Department of Agriculture, with notes and comments thereon. 
Proc. U.S. Nat. Mus., XIV, No. 844, pp. 95-106, July, 1891. 
This paper relates chiefly to land and fresh-water species collected in the western states 
and territories. 
R. E. C. STEARNS. List of shells collected on the west coast of South America, 
principally between latitude 7° 30' S. and 8° 49' N., by Dr. W. H. Jones, Surgeon 
U.S. Navy. 
Proc. U.S. Nat. Mus., XlV, No. 854, pp. 307-335, 1891. 
This paper enumerates 211 species of mar.ine shell<!, and the geographical distribution of 
many of them is shown to be greatly extended be:,ond that previously known for them. 
LEONHARD STEJNEGER. De&criptiou of a new species of Chameleon from Kilima-
Njaro, eastern Africa. 
P1·oc. TJ. S. Nat.Mus., XIV, No. 857, pp. 353,354. 
Describes as a new species Ohamreleo abbotti. 
LEONHARD STEJNEGER. Description of a new Scincoid Lizard from East Africa. 
Proc. U.S. Nat. Mus., XIV, No. 862, pp. 405,406. 
Describes as a new species Lygosoma kilimensis. 
LEONHARD STEJNEGER. Description of a new species of lizard from the Island San 
Pedro Martir, Gulf of California. 
Proc. TJ. S. Nat. Mus., XIV, No. 863, pp. 407, 408. Described as a new species Onemido-
phorus martyris. 
LEONHARD STEJNEGER. Description of a new North American Lizard of the genns 
Sauromalua. 
Proc. TJ. S. Nat. Mus., XIV, No. 864, pp. 409-411. 
Describes as a new species Sau.romalus hiapidus. 
LEONHARD STEJNEG-ER. Notes on Sceloporns variabilia and its geographical distri-
bution in the United States. 
Proc. TJ. S. Nat. Mm., XIV, No. 873, pp. 485-488. 
Shows it to occur over a considerable area of southwestern Texas. 
LEONHARD STEJNEGER. Notes on some North American Snakes. 
Proc. TJ. S. Nat. Mus., XIV, No. 876, pp. 501-505. 
Chiefly relating to geographical distribution. · Introduces on good evidence into the fauna 
of the United States Drymobius margaritijerus. 
LEONHARD STEJNEGER. On the Snakes of the California genus Lichannra. 
Proc. U. S. Nat. Mus., XIV, No. 878, pp. 511-515. 
Recognizes and diagnoses three species, viz: L. trivigata, roseofusca, and orcutti. 
LEONHARD STEJNEGER. Preliminary description of a new- genus and species of 
Blind Cave Salamander from North America. 
Proc. U.S. Nat. Mus., xv, No. 894, pp. 115-117, pl..ix. 
Describes as a new genus and species Typhlotriton spelwus, from Rock House Cave, Mo. 
LEONHARD STEJJ~fEGER. -Directions for co1lecting Reptiles and Batrachians. 
Btill. TJ. S. Nat. Mus., No. 39, Part E, pp. [1]-[14], 5 text figs . 
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LEONHARD STEJNEGER-Continued. 
Brief directions for collecting, preserving, labelling, and t.ransporting herpetological speci-
mens, chiefly for the use of correspondents of the Museum. 
LEONHARD STEJNEGER. Annotated list of Reptiles and Batrachians co~lected by 
Dr. C. Hart Merriam and party, in Idaho, 1890. 
North .American Fauna, No. 5, July 30, 1891, pp. 109-113. 
LEONHARD STEJNEGER and FREDERICK C. 'fEST. Description of a new genus and 
species of Tailless Batrachian from Tropical America . 
.froc. U.S. Nat. Mns., XIV, No. 847, pp. 167,168, pl. m. 
Described as a new genus and species Tatraprionjordani. 
L:EONHARD STEJNEGER. Notes on Japanese Birds contained in the Science College 
Museum, Imperial University, Tokio, Japan. 
Proc. U.S. Nat. Mus., XIV, No. 874, pp. 489-497, October 26, 1891. 
The following species are here for the first time introduced into the fauna of Japan: .Aestrelata 
leucoptera, Glareola orientalis, Tringa jerruginea, Phaethon candidus, .Ardea purpurea, Hal-
cyon pileata, Turdus hortulorum, Emberiza leucocephala, E.piisilla, and with some doubt, 
Erithacus sibilans, Lanius sphenocercus, and 1lfunia atricapilla. 
LEONHARD STEJNEGER. Notes on the Cubital Coverts in the Birds of Paradise and 
Bower Birds. 
Proc. U.S. Nat. Mus., XIV, No. 875, pp. 499,500, October 29, 1891. 
Controverts Prof. J. G. Goodchild's observation as to the abnormality of the arrangement 
of the cnbital coverts in the Birds of Paradise and the Bower Birds, and shows it to be nor-
mally Passerine. 
LJJ:ONHARD STEJNEGER. Scott B. Wilson's "Aves Hawaiiensis." 
The .Auk, IX, January, 1892, pp. ~. 64. 
Review. 
LEONHARD STEJNEGER. Capt. Thomas Wright Blackiston, R. A. 
The .Auk. IX, January, 1892, pp. 75, 76. 
Obituary. 
'\VITMER STONE. A Revision of the Species of Molothrus allied to M. Bonariensis 
rGm.) . 
The .Auk, VIII, No. 4, October, 1891, pp. 344-348. 
An excellent and t.imely revision of a difficult group. One species, M. venemelenllis (p. 347), 
described as new. 
Z. L. TANNER, U.S. Navy. Report on the investigations of the U. S. Pish Commis-
sion steamer .Albatross for the year ending June 30, 1889. 
R eport U. S. Com,missioner of Fish and Fisheries, 1889 (1891) , pp. 395-512, pls. L-LII. 
These investigations embraced the western coast of North America, from Alaska to Lower 
California, including the Gulf of California. In the text are many references to different 
forms ot marine invertebrates which have not yet been separately reported upon. 
Z. L. TANNER, U. S. Navy. The fishing grounds of Bristol Bay, Alaska. A prelimi-
nary report upon the investigations of the U. S. Fish Commission steamer .Alba-
tross dnring the sumruer of 1890. 
Bull. u. 8. Fish Com., IX, 18 9 (1891), pp. 279-288, pls. CVIll-CX. 
During the cruise above mentioned many valuable invertebrates were obtained which wi11 
in time he tran ferred to the :rational Museum. 
FREDERICK C. TE T, LE0NIIARD TE.JXEGER and. ( ee under LEONHARD TE,JNE-
,EH.) 
'\YrLLIA:.\r J. Tn0:.\I Te Pito .T Henua, or Ea ter Island. 
Report of the , mithaonian Institution ( . . ational Mu eum), 1 9 (1 91) , pp. 447-552, pl 
X 11- LX ; 20 t xt fi 
F 1 EI>EHI 'K "\ . 'l'RT'E. Th Puma, or American Lion: Felis Concolor of Linnreu . 
Report of the , mithsonian In8titution ( . . ational Mu eum), 1 9 (1891) , pp. 591-60 , pl. 
R p rt on thf' partmen of Mammals in th U. , . ational 
t of tht- • 111,itluonian I 111titutio1i ( ati m) 1 9 (1 91) , pp. 349-355. 
, Y. or n th p artmPn of f'UID 
1) . 
• mi h. 011ia11 I111tit11tio11 ( . , . 'ational n um) , 1 9 (] 91 ), p . 399. 
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GEORGE VASEY. Grasses of the Southwest; plates and descriptions of the gr.asses 
of the desert region of western Texas, New Mexico, Arizona, and southern Cali-
fornia .. 
Agricultural Department, Bulletin Division Botany, No. 12, Pt. 2, December, 1891, pl. 50. 
·contains descriptions and figures of 50 rare grasses from the-0esert region of the Southwest. 
GEORGE VASEY. Report of the botanist to the Secr.eta.ry of Agriculture. 
Report of the Secre!ary of Agriculture, 1891, pp. 341-358, pl. 10. 
GEORGE VASEY. A new grass: Melica 1nultinen•a. 
Botanical Gazette, August, 1891, pp. 235,236. 
GEORGE VASEY. A neglected Spartina. 
Botanical Gazette, October, 1891, p. 272. 
GEOP.GE VASEY. Monograph of the grasses of the United States and British America. 
Contents National H l3rbarium, III, 1892, pp. 1-89. 
'.rhis is the fust part of a monograph of the grasses of North America north of Mexico. 
CHARLES D. WALCOTT. Correlation papers, Cambrian. 
Bulletin U. S. Geological Survey, No. 81, 1891, pp. 447, 3 double plates and 5 text figs. 
This paper is an historical and descriptive work of the present knowledge of the Cambrian 
gr~up of rocks of the North American continent. Chapter I gives a statement of the prin-
ciples upon which the delineation of the group is made, with a few brief remarks upon the 
nomenclatm·e of the formation and a list of the books and articles consulted in the prepa-a-
tion of the work. The second chapter contains a historical review of the geological and pale-
ontological work that has been done in all provinces in which the Cambrian group occurs. 
Chapter rn embraces a record of the names that have been employed to designat,e the various 
formations. Chapter IV gives a summary of the present knowledge of the formations in each 
of the four great geological provinces. A map showing the geographical distribution accom-
panies this chapter; also, one on which the sedimentation is illustrated by vertical columns 
of strata. Chapter v deals with problems for investigation, and Chapter vr is devoted to the 
study of criteria and principles used by authors in the correlation of the various parts com-
posing the Cambrian group. 
CHARLES D. WALCOTT. Preliminary notes on the discovery of a vertebrate fauna 
in Silurian (Ordovician) strata. 
Bulletin Geol. Soc. A·m. , m, 1892, pp. 153-172, plates 3-5. 
This is a preliminary description of the discovery of a vertebrate fauna in the lower Silurian 
(Ordovician) strata. It.includes a description of the locality and the stratigraphy of the 
geologic section and its contained vertebrate fauna, and a description of three new genera. 
and species of fishes. 
LEeTER F. WARD. The Science and Art of Government. 
Science, xvm, New York, November 20, 1891, p. 281. 
DefinJs government as the business agency of the nation, and the science and· art of gove:-n-
ment as those of conducting this business agency; hence lays stress on the importance of 
some system of instruction on these subject.s as branches of education. Instruction in public 
administration and all governmental operations should form a prominent department of polit-
ical economy teaching. 
LESTER F. WARD. A national university, its character and purpose. 
Science, xvm, New York, November 20, 1891, pp. 281,282. 
Proposes a general plan for such an institution AO as to make it truly representative in char-
acter, the leading chair to be that of political science, with special prominence attached to in--
struction in the science and art of government as outlined in the foregoing paper, all offi~ers of 
the civil service to be ultimately selected from graduates of the national university. 
This paper and the last w-ere read before Section I (economics) of the American Association 
for the Advancement of Science, at \Vashington, D. C., August 20, 1891. 
Ln:STER F. vV ARD. Principles and methods of geologic correlation by means of fossil 
plants. 
Science, XVIII, New York, November 20, 1891, p. 282. 
Abstract of a paper read before Section E . (geology) of the American Association for the 
Advancement of Science, at Washington, D. C., August 21, 1891. The paper appeared in full 
in the American Geologist for February. 1891. See resume under that date. 
LESTE.it F. WARD. The Plant-hearing Deposits of the American Trias. 
Scie?J,ce, XVIII, New York, November 20, 1891, p. 287,288. 
Abstract of a paper read by title before Section E (geology) of the American Association for-
the Advancement of Science, at Washington, D. C., August 21, 1891; and in full before the 
Geolo~cal Society of America at the same place, August 24, 1891. It was published in full in 
the Proceedings of the last named Society for that date. See infra for resume of contents. 
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LESTER F. WARD. Fossil Botany, bein.g an Introduction to Palaeophytology from 
the Standpoint of the Botanist. By H. Graf zu Solms-Lanbach. Autho:ized 
Enghsh translation by Henry E. F. Garnsey. Revised by Isaac Bayley. 
Science, XVIII, New York, December 25, 1891, pp. 360, 3til. 
Review of the above work, in which it is compared with other works of its class, and is 
shown to be of chief use in recordin,:; the opinion of the author on the nature of problemat-
ical vegetable remains. The translation is severely criticised for not having been brougtt down 
to date, so that the author's latest decision in such cases could be known. 
LESTER J<,. WARD. On the Glossopteris Flora. Remarks 011 a paper read by Dr. 
August Rothpletz before the Geological Society at Washington, D. C., Augnst24-, 
1891, "On the Permian, Triassic, and Jurassic formations in the East Indian 
Archipelago." 
Bulletin of the Geological Society of America, III, 1891, p. 15. 
The view was taken that the Glossopteris flora originating in the Paleozoic contemporane-
ously with tl-ie recognized Carboniferous flora, unlike the latter, and by ,irtue of its liigher 
organization, persisted into Mesozoic time. surviving the Periniau refrigeration, and becoming 
modified, migrated northward, and reappeared at many points a" the now well known Triassic 
Rhetic and Oolitic Flora. 
LESTER F. WARD. The Plant-beari'ng Deposits of the America11 Trias. 
Bulletin of the Geological Society of America, III, 1891, pp. 23-31. 
A critical analysis of the flora 'of the .American Triassic deposits, with a view to their 
geologic correlation, both with one another and with those of other parts of the world. The 
facts establish the substantial identity in age of the several beds of the .Atlantic slope and a 
close relation between these and those of New Mexico and .Arizona; they also point to the 
European Keuper, as displayed in .Austria, Wurtembnrg and Switzerland, as the nearest 
homologue of the .American Trias. 
LESTER F. WARD. Admi11istrative Report to the Director of the U. S. Geological 
Survey for the year ending June 30, 1889. 
Tenth Anniial Report of the U.S. Geological Sitrvey, 1888-'89, Washington, 1890, pp. 169-175. 
(Ts,med .January, 1892.) 
LESTER F. WARD. Pri11ciples ancl methods of Geologic Correlation by means of 
Fossil Plants. 
American Geologist, IX, Minneapolis, .January, 1892, pp. 34--47. 
The law of homotaxis is first explained, with a historical account of the introduction of the 
term. '.fhe leading principles laid down are: First, that the great types of vegetation are 
characteristic of the great epochs in geology, so that very imperfect material may establish 
such epochs with certainty; second, that for deposits nearly related stratigraphically sucb. 
imperfect material is not adequate, but an ample series of good specimens is required ; third, 
that the accurate determination and cla,isification of fossil plants is of purely biological im-
portance and not of geological importance. The methods employed in the determination of 
the age of plant-bearing deposits are set forth in considerable detail. 
LESTER F. WARD. Principes de Correlatio11 Geologlque au Moye11 des Plantes Fos-
siles. 
Cinquieme Congrea Geologique International, Washington, 1891. Proces-Verbaux des 
Seances Mercredi le 26 out a Mardi 1-e 1 Septembre, 1891. Washington, 1892, pp. 26, 2i. 
Brief summary of the part read before the International Geological Congress of a paper 
entitled "Principes et methodes d 'etude de la correlation geologique au moyen des plante,; 
fossile , "in which two of the principles were developed (see supra under date of .Auo-u t 2 , 
1891). The paper was read in French, and a s1tmmary furnished in English, of which thi is a 
tran lation, made by Dr. ' . F. Emmon . For contents of the entire paper see last entry. 
LE, TER F. WARD. The ntilitaria11 character of Dynamic Sociology. 
American Anthropologist, Vol. v, Washi· gton, pril, 1 92, pp. 9i-103. 
Thi article i a defen e of the sci nee of dynamic sociology as expounded in the work of 
that title a 17ain t the charge of being a system of speculative philosophy devoid of practical 
b rin~ on livincr Is ue. . It is dir cted primarily to establishing br ad principles looking to 
th am Ii ration of th social ondition. but does not claim to set forth any particular cbeme 
f cinl rt•form, that part belon"in<Y rath r to the art of dynamic politics than to the science 
of d -n mi<• ociulo y. The general !lo trin Pmbodying the e principle i that of meliori•111. 
which ilill rs from philanthropy and humanitariani mas popularly under toocl hy proc·&diu 
nlini: t-0 th i ntiHc m thod to tabli h the law of oci, 1 r •organization, , uch a w;JI 
r ult in impro~in and r forming aoci ty. 
I• " r eber T rt1a.pflanz n von hil · vou H. E111re]llardt. Frank-
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LESTER F. WARD-continued. 
A.mer. Journ. Sci., XLIII, Xew Haven, April, 1892, pp. 335, 336. 
Notice of above memoir from Abho,ndl. d. Senckbergischen naturf. Ges., Bd. XVI, S. 629-6fJil. 
pls. I-XIV. 
LESTER F. WARD. Miocene Plants from Northern Bohemia-Ueber fossile Pfl.anzen 
ans tertiiiren Tuffen ~ordbomens-Ueber die Flora der iiber den Braunkohlen 
befindlichen tertiii,rschichten von Dux; von H. Engelhardt 
Amer. Journ. Sci., XLIII, New Haven, April, 1892, pp. 336, 337. 
:X otice of aboYe memoirs, the first in Gen. Isis, Abhand1. 3, Dresden, 1891, pp. 20-42, 1>1. I; 
the second in Nova Acta d. Ksl. Leop-Carol. Deutsch. Akad. d. Natu11., Bd. LVII , No. 3, Halle, 
1891, pp. 131-219, pls. I-XVII. 
LESTER F. WARD. Calcareous Algae. Fossile Kalkalgen ans den Familien den 
Codiaceen und der Corallineen; von I lerrn Rothpletz in Miinchen, 1891. 
Amer. Journ. Sci., Vol. XLlll, New Haven, .A.pril, 1892, p. 337. 
Notice of above memoir in Zeitschr. d. Deutsch. geol . Ges., Rd. XLIII , Berlin, 1891, S. 295-322, 
pls. XV-XVII. 
LESTER F. WARD. On the Fructification of Bennettites Gibsonianus, Carr.; by H. 
Graf zn Solms-Laubach_, London, 1891. 
A.mer. Journ. Sci., XLIII, New Haven, April, 1892, p. 337. 
Notice of above memoir in .Annals of Botany, Vol. v, November, 1891, PP - 419-454, pl. xxv, 
xxvr. For fuller notice of the original German in Bot. Zeititng, see Amer. Jour. Sci., for 
April, 1891, (Vol. XLI, p. 331). 
LF.STER F. WARD. Le Nelumuium Provinciale des Lignites de Fuveau en Provence 
par le Marquis G. de Saporta, Paris, 1890 L. 
Amer. Journ. Sci., XLIJI, New HavPn , April, 1892, pp. 337, 338. 
Notice of above memoir in Mem. Soc. Geol. de France, Tome I, Fasc. 3, Mem. No. 6, p. 9, 
pls. XII-XIV. 
LESTEit F. WARD. Reserches sur la Vegetation du nivean A.quitanien de Manos-
quepar le Marquis G. de Saporta, Paris, 1891. 
A.mer. Jo1trn. Sci., XLIII, New Haven, April, 1892, p. 338. 
Notice of above memoir in Mem. Soc. Geol. cle France, Tom n , Nympheiuees, Fasc. 1, 
Mem. No. 9, pp. 22, pl. m-VI; n, Palmiers, Fasc. 2, Mem. No. 9, pp. 23-34, pis. 1x-xr. 
LESTER F. WARD. Remarks on the law of corrasion. 
Proc. of the Philosophical Soc. of Washington, October 2i, 1888. Bulletin, Vol. xr, Wash-
ington, April, 1892, pp. 519, 520 . 
.Abstract of remarks upon a paper read by Maj. J. vV. Powell 011 the laws of corrasion, de-
scribing the manner in which the Missouri River erodeA its banks . 
.J. ELFRETI-I WATKINS. The Infancy of the Mechanic Arts. 
Read before the Engineering Section of the American Association for the Advancement of 
Science, at Washington City, August, 1891, an abst.ractappearing in the Proc. A.mer. Asso . .for 
the Advancement of Sci., 1891. 
J. ELF RETH \V ATKINS. Importance of Preserving Historical Relles. 
Read before the.joint meetiug of the Old-Time Telegrapher's Association aud the Military 
Telegrapher's Association, of Washington City, A.ugust, 1891, and published in the Proceed· 
ings of the Old Time Telegrapher'B Association and Military Telegrapher's Association, 11!91. 
J. ELFRl~TH WATKINS. The Camden and Amboy Railroad Origin and Early History . 
.An address delivered at Bordentown, N. J., .:-.iov. 12, 18,ll, upon the completion of the mon-
ument erected by the Pennsylvania Railroad Company, to mark thE\ first piece of track laid 
between New York and Philadelphia; and to commemorate the sixteenth anniversary of the 
first movement by steam upon a railway in the State of New Jersey, November 1g, 1831. 
Bordentown Monument Memorial Volume, issued uy the P ennsylvania Railroad Company, 
aml The Railway Review, Chicago, November and December, 1891. 
J. ELFRETH WATKINS. (Editor.) Numerous E1litorials arnl Contributions upon 
Topics relating to Invention. 
Published in the Inventive Age . 
• J. ELFI{ETH WATKINS. (Editor.) Celebration of the Beginning of the Second Cent-
ury of the American Patent System, at Washington City, D. C., April 8, 9, 10, 
1891. 
Pnblished liy tl1e E:xe1mtive Committee, l,ateut Ceutennial Celebration. Wasl1ington City_ 
]892. • -
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.J. ELFRETH WATKINS. The Development of the American Rail and Track, as il-
lustrated by the collection in the U. S. National Museum. 
Reprinted, 1892, from the Report of the Srnithsonian Institiition (U.S. National Museum), 
1889 (1891). Also reprinted in Engineerin!J, London, beginning with June 10, 1892 . 
.J. ELFRETH WATKIXS. Ramsden Dividing Engme. 
Reprinted from the Report of the Smithsonian Institution for the year 1891. 
.J. ELFRETH w ATKINS. Log of the Savannah. 
Report of the Smithsonian Institution (U. S. National Museum), 1890 (1891), pp. 611-639. 
J. ELFRETH WATKINS. Report on the Section of Transportation and Engineering in 
the U. S. National Museum, 1889. 
Report of the Smithsonian Institittion (U.S. National Museum) 1889 (1891), pp. 293-299. 
HARRIS H. WILDER. Die Nasengegend von Menopoma alleghanfonse und .Arn-
phiurna tridactylum, nebst Bemerkungen liber die Morphologie des Ramus oph-
thalmicus projundus tr·igemini. 
Zool Jahrb., A.btli. Anat. , v, ii, May, 1892, pp. 155-176+pls. xu, xrrr. 
GEORGE H. WILLIAMS. The Nonfeldspathic Intrusive Rocks of Maryland, and the 
course of their alteration . 
.American Geologist, vr, July, 1890, No. I. 
A description of some interesting pyroxenic eruptives collected by Mr George P. Merrill , 
near Webster, N. C. 
THOMAS WILSON. (Anthropological notes in the American Naturalist.) 
Proceedings of the Internatio11aJ Congress of Anthropology and Prehistoric Archreology, 
xxv, No. 295, July, 1891, pp. 675-679; No. 296, August, 1891, pp. 764-768 ; No. 297, September, 
1891, pp.840-844; No. 299, November, 1891, pp.1031-1034. . 
Proceedings of Section H (Anthropology) at the American Association for Advancement of 
Science, held in Washington, D. C., August 17-25, 1891; No. 298, October, 1891, pp. 929-935; 
No. 299, November, 1891, pp. 1037-1039. 
Prehistoric Man of Spy; No. 299, November, 1891, pp.1034-1037. 
THOMAS WILSON. La Periode Palfolitbique dans l'Amerique du Nord. IX. Congres 
Internationale des Americanistes. Paris, 1890. Ernest Leroux, editeur, Paris, 
1892, 32 pp., 8vo. 
THOMAS WILSON. Report on the Department of Prehistoric Anthropology in the 
U.S. National Museum, 1889. -
Report of the Smithsonian Institution (U.S. National Museum), 1889 (1891), pp. 317-339, pls. 
Y-XI. 
WILLIAMS , YEATES and EDWARD F. AYRES. Plattnerite and .its occurrence near 
Mullan, Idaho . 
.Amer. Journ. Sci., XLIII, May, 1892, p. 407. 
A resume of published papers on plattnerite; a description of its occurrence in Idaho; its 
physical characteristics and blowpipe reactions; an analysis; a discussion of its specific grav· 
ity, with a determination placing it at 8.56, and a discussion of its crystallographic form 
assigning the mineral to the tetragonal system. are here given. 
SECTION V. 
LIST OF ACCESSIONS TO THE U. S. NATIONAL MUSEUM DURING 
· THE YEAR ENDING .TUNE 30, 1892. 
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LIST OF ACCESSIONS. 
ABBOTT, W. H. (U. S. Fish Commission). Twenty-seven specimens of Corydalus 
c01·nutus and one of Orthosorna brminenrn. 24672. 
ABBOTT, Dr. W. L. (Bombay, India,). A very interesting and valuable collection, 
consisting of 362 birds' skins, sternum of hawk, Haliceetus leuc01·yphus, a rope 
made of goat's hair and used by the coolies in Kashmir, in packing their loads, 
mammal skins and skulls obtained in Kashmir and Baltistan, including speci-
mens of the Himalayan ibex and Vigne's sheep. 25470. 
ABEL, J. C. (Lancaster, Pa.). Ninety-three stone objects found along the Conestoga 
streams near Lancaster (24992); 64 arrow-points, fragments of pottery, ancl other 
objects found near Little Washington (25197); 187 archreological objects, con-
sisting of rude implements, chips, flakes, broken arrow and spear-heads, scrapers 
of quartz, quartzite, jasper, and chert, also fragments of pottery from the Con-
. estoga Hills (25255); 44 stone implements from near Lancaster (25314); 190 
small rude implements,arrow and spear-heads, and other objects from Lit.tle Wash-
ington and Lancaster (25349); 18 rude chipped implements, hammer-stone, 
arrow-heac1 and similar archrnological objects from near Wheatlancl (25466); 80 
rU(1e implements, arrow-heads of white quartz, small rude implements of argil-
lite, hammer-stones, stone used for polishing or grinding, rude chipped imple-
ment, chips and flakes of quartz, and pebbles (25722); 137 rude implements, 
· worked flakes, arrow-heads and flakes of quartzite, arrow-heads, worked flakes, 
and other objects of flint, jasper and felsite, arrow-heads of clay, slate, and 
argillite from the Conestoga Hills (25740); *83 archreological objects from the 
same locality (25796) . 
.ABERT, Dr. CHARLES (RockvHle, Md.). Black-billed cuckoo (Coccyzus erythropthal-
nius (24659); black-throated blue warbler (Dendroica ccerulescens), in the flesh 
(25657). 
ADAMS, A. A. (Warren, Ohio). Spider (Epeira insularis Hentz). 24970. 
ADAMS, Mrs. SARAI-IM. (Momence, Ill.). Silk-moth (Telea1Jolyphemus). 25805. 
ADLER, Dr. CYRUS (U. S. National Museum). Collection of arms, instruments, 
manuscripts, and parts of costumeil from Egypt (gift) (24683); Soudanese girdle 
worn by women, and a camel driver's coat from the Upper Nile region (deposit) 
(25565); Hebrew charm, manuscript on parchment (gift) (25878). (See under 
Dr. John P. Peters.) 
AGASSIZ, Prof. ALEXANDER. (See under Fish Commission, U. S.). 
AGEE, N. A. (Perdue Hill, Ala.). Specimens of yellow ocher. 25208. 
AGRICULTURE, DEPARTMENT OF. A very interesting collection of ]and and fresh-
water shells from various localities in Arizona, vicinity of Death Valley and 
adjac~nt region (24542); land and fresh-water shells from Brownsville, Tex., 
collected by William Lloyd (24636); 3 gray seals from Labrador (25139). 
*This collection not entered in Museum register until August 4, 1892. The record 
·wm appear in the Report for 1892-'93. 
ll. Mii;, 114, pt. 2--34 529 
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AGRICULTURE, DEPARTMEKT OF-Continued. 
· Division of Forestry. 45 photographs (24531); 18 photo-micrograpbs of woods of 
the United States (24532); 12 distribution charts of trees of the United States, 
prepared by Mr. C. S. Sargent, special agent ~f the Tenth Census (24533). De-
posit. 
D-it:ision of Ornithology and Marnrnalogy (through Dr. C. Hart Merriam). Three 
hundred and twenty-t;hree birds' eggs and 55 birds' nests from California, Nevada, 
Utah, and Texas (25006); 3 portions of Elephas bones (25268). 
Didsion of Entornology (through Prof. C. V. Riley). One hundred and seventy speci-
mens representing 11 species of rare coleoptera, new to the collection, obtained 
in San Diego and Los Angeles counties, Cal., uy Mr. D. W. Coquillet (24628); 
type specimens representing 5 new species of bornbylidm, consisting of Lorclotus 
.funceus Coq., Lorclotus cliversus Coq., Toxophora vasta Coq., Paracosnius insolens 
Coq., .Arnph·icosnius elegans Coq., 8 species of rare coleoptera, 7.species of rare 
orthoptera, collect ed by Mr. Coquillet (24816); 3,473 specimens representing 636 
species of insects from the Death Valley Expedition, March and April of 1889, col-
lected by A. Koebele (24889); farge series of hymenoptera aml homoptera, col-
lected by Mr. Coquillet in southern California (24890); collection of miscellane-
ous insects, inclnding biologic material, collectod by Mr. P. G. Schaupp, Cypress 
Mill, Tex. (24897); 24 species of North American coleoJ>tera, new to the collec-
tion (24940); 8 species of Australian hemiptera; collecfod by Mr. J. G. 0. Tepper, 
of Adelaide, South Australia (24941); 78 specimens representiug 25 species of in-
sects, mostly lepidoptera, collected uy Mr. Coquillet in California -(24950); 55 
s1)ecimens of Californian orthoptera, reprasenting 21 species, some of which are 
new to the collection, obtained by Mr. Coquillet (25005); abont 200 specimens 
of various orders of insects, collected by Mr. -C. G. Schaupp in Burnet County, Tex. 
(25110); 236 specimens representing 35 species of North American co]coptera, 
and 35 specimens, representing 4 species of New Zealand Coccinnellidm, collected 
by Mr. Coquillet (25111); 28 specimens representing 4 species of Australian 
Coccinnelidm, 245 specimens representing 5 l species of Californian colcoptcra, 
81 specimens representing 31 species of Californian lepidoptem, 200 specimens 
rnpresenting 59 species of Californfan hymenoptera, 246 specimens represent-
mg 64 species of Californian hemiptera, ancl 182 specimens representing 18 
pecies of Californian diptcra (born by lid[('), including types of new species, 
coll ted by Mr. Coquillet (25356); 43 specimens representing 17 specie of neu-
roptera, 31 pecimeBs rcpre ·entino- 7 . pecies of orthoptera, and 130 specimens 
representing 43 species of hemiptcra collected hy Mr. Coqnillet in Los Angeles 
(25400); collection of in cts of all order , made in the northwestern state , 
Briti h olumbia, ancl Ala,ka (2555.J-). 
Division of Botany (throno-h Dr. G orge Va. ey). , pecim n of the "travc•lers tree" 
of Iexico. 252 7. 
AI LEY, J 11x IL (Rapid 'ity , . Dale ) . pccimen of homhlendic schi t Hl1owino-
fr ~old from th m1ington 'onnty. 25396. 
L Pra1H'i ·co, CaL ). (, under B. C. \Yi11 ton.) 
ALI , through Prof. ' . "\. Riley. Twenty spcci-
ic:m h ymc·no1;t<'ra. 2:-rs. 
1, • o . • i . r1 D. 
ALH h ?. E. stl from 
\t.r, ron h )f ·. r. . PaC'k, rel aucl )I •hill • of t lw 
ma t . 217, ,. 
, \Lr. 111 ag lit , 'olorad1J Hi\' ·r .\,~1·11 · -
, ': y. a111l :~>lw ropltthal111n <Tr11 11n 
c 11 11 , lHl Jfolo Hl! II R ,·alifornirw, (!! 
1ff'1111 ii . . {2'"'J 2' 
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ALLEN, IRA R. (Fair Haven, Vt. ) . Two cut specimens of spessartite from Amelia, 
Va. 25739. 
ALLEN, Rev. JONATHAN (president of Albert University, Alfred Centre, N. Y.). Four-
teen specimens of natural formation from New Jersey, resembling stone obj ects. 
25056. 
AMERICAN MUSEUM OF NATURAL HISTORY (New York City, N. Y.). Ninety-one 
specimens, representing 31 species of birds' skins, from Chapada, Matto Grosso, 
Brazil. Exchange. 25222. · 
AMES, Dr. -HOWARD E. (U. S. Navy). Two scorpions from P eru; skin of penguin 
from the coast of Chile; specimens of reptiles, crustaceans, and ophiurans from 
the west coast of South America; and 25 species of fishes from tlie West Indies 
and South America. 24892. 
Al\n, HENRY M. (Geological Survey Department, Ottawa, Canada). Eight spec-
imens of black-nosed dace· (Rhinichthys nasutns and Rhinichthys atronasus). 
25440. 
(See under Geological Survey of Canada). 
ANCEY, C. F. (Boghari, Algeria). Ten species of raro African shells (25320); 12 
species ofland and fresh-water shells from Africa (25465); 27 species of African 
shells (25556). Exchange. 
ANDERSON, J. V. (Little Creek, Del.). American barn owl (St1·ix prat-incola). 
25704. 
ANDREWS, A.H., & COMPANY (Chicago, Ill.). Goff ' s historical chart of North Amer-
ica, No. 1. 25348. 
ANDRUS, W. J. (Hackensack, N. J.). Two specimens of buff Pekin bautams. 25635. 
ANGELL, G. W. J~ (New York City). One hundred and eight specimens, represent-
ing about 50 species of exotic coleoptera (24667); specimen of Zophobas rnorio, 
. and specimen of StroiJhosomiis coryli, from Florida and New Jersey. (24675). 
Exchange. 
ANTHONY, E. &. H. T., & COMPANY (New York City). One pound each of Madge-
burg, Nelson's Amber, and Nelson's SpechLl Opaque Gelatine. 25577. 
ARMISTEAD, L. C. (Hendersonville, Tenn.). Miniature head of clay resembling an 
idol, from Sumner County. 25188. 
ARMITAGE, JOHN H. (Jamestown, N. Y.). Specimen of chrysotile from Canada. 
25643. 
ARMSTRONG, EDWARD (Pittsburg, Pa.). Specimens of giant water-bug (Bena.CUB 
griseus). 25798. 
ARMSTRONG, F." B. (Brownsville1 Tex.). Four skins of Texan screech owl (Megas-
cops asio maccallii) (24544); 4 eggs (one set) of white-tailed kite (Ela'l!_ns leu-
curus) (25761). Purchase. 
ARNHEIM, Juuus S. (San Francisco, Cal.). Land and marine shells from Alaska 
and California. (24539, 25847). 
ARRINGTON, W. A. (Arrington, Va.). Specimens of massive apatite, apatite and 
menaccanite, and kaolin, collected by Mr. W. S. Yeates: U. S. National Museum. 
24714. . 
ATKIN ON, EDWARD (Boston, Mass.), through Prof. W. 0. Atwater. Specimens of 
rice, millet, and other food products used in China. 25765. 
ATIWATER, Prof. H.P. (Rockport, Tex. ). Eggs of Chondestes grammacus strigatu.s, 
Mimus polyglottus and Vireo noveboracensis, aud eggs of Carclinalis cardinal,is and 
Mimits polyglottiis, a Yei-y interesting series selected to show extremes in size 
at1f1 coloration (25441); eggs of Otocoi··is alpesti-is giraudi and 2 nests (new to 
the collection) (25669); eggs of Texan horned owl ( Otoco'ris· alpest1·is giraudi) 
(25782). 
ATWATER, Prof. W. 0. (See un<l.er Edward Atkinson.) 
A KLAN D 1It•:-;ECJ;\1 (Auckland, Tew Zealand), through Prof. T. F. Cheeseman, cura-
tor, . k~leton& of 7 hinls1 MeocileE1 tris antaroticus 1 Ocvdrornus greiti, Oc¥dromuii <J(Wli1 
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AUCKLAND MUSEUM-Continued. 
·Casarca variegatct, Hyrnenolmrnns 11ialawrhynchus, and Apteryx lmstralis; 450 botap-
ical specjmens, insects, and birds' skins. Exchange. 24957. 
AUSTRALIAN MUSEUM (Sydney, New South Wales) through Dr. E. P. Ramsay, cura-
tor. Graptolites, echjnoderms, collection of birds' skins, and a collection of 
mammals containing skins of a considerable number of species of marsupials not 
1)Teviously represented in the Museum (24597); 132 specimens representing 50 
species of crustaceans, and 51 specimens representing 13 species of Asteroidea 
(25661). Exchange. 
AVERY, S. P. (New York City). Dry-point "Moonlight" by Aug. Delar~e. 
25795. 
AVERY, Dr. WILLIAM C. (Greensboro, Ala.). Five skins of purple grackle (Quisca-
lus qniscula). 25701. 
BABCOCK, A. L. (Sherborn, Mass.). Fourteen species of European and 3 of South 
African coleoptera. Exchange. 25248. 
BACON, Mrs. OLIVER T. Photograph of a fragment of red limeRtone found on the 
roadway leading to the cross on the summit of Rofelspize, a mountain near the 
village of Oberammergau. 25646. 
BAILEY, H. B. (NewportNews, Va.). Specimens of Strophosomus coryli, Polyphylla 
occidentalis, and Tetrncha virgin-ica. Exchange. 24893. 
BAKER, A. B. (See under Smithsonian Institution. National Zoological Park.) 
BAlrnR, Dr. FRANK. (See under Smithsonjan Institution. National Zoological Park). 
BALFOUR, HENRY (University Museum, Oxford, England.) Flint core, 4 paleolithic 
implements, scraper, and a small polished hatchet from France; 2 flint scrapers 
from England, and 3 stone hatchets (Carib) from the West Indies. Exchange. 
24708. 
BARBER, F. A. (Washington, D. C.). English mastiff, in the flesh. 24563. 
BARNES, E. A. (Syracuse, N. Y.). Dandelion with ten flowers on one stalk. 25813. 
BARTHOLOMEW & Co. (New Orleans, La.). Specimens of ulack grunt (Hcernulon 
plurnieri), gulf toadfish (Batrachus taupardus), and moray (Sidera [Murmna] rno-
ringa). 25405. 
BARTLEi\rAN, R. M. (United States legation, Caracas, Venezuela). Photograph of 
the shores of the lagoon of Sinamaica, Goagira lake-dwellings, from the same 
locality, and group of Goagira Indians (24-880); 19 photographs of native scenery 
and other objects of interest relating to Venezuela (25072). (See under Smith-
sonian Institution, National Zoological Park.) 
BARTON, GEORGE H. (Bo ton Society of Natural History, Boston, Mass.). Speci-
mens of melaphyr from Brighton. Exchange. 25105. 
BATE,', KnrnALL & GUILD (Boston, Mass.). Set of six reproductions of pencil 
ketches by Woodbury. 25539. 
BA 'R, Dr. G. (Worcester, Mass.). Turtle. 25817. 
BAYLEY, Prof. \V., . CWa,terville, Me.). Rocks a,ud ores from Maine and New Ilamp-
bire. Exchan<r . 23366, 
BE.\L, KENNETH Jt'. (\Va hington, D. '.). pecim n of Cambarns cliogenes and Carn-
baru barlonii (r723); 2 pecim ns of Tropodonolus leberis and Tropodonotus sipedon 
(-5773) · mud-turtle (J{inoslernon pe11nsylvanicwn) from Virginia (25 14). 
IE LE, Hon. TRC'XTO." (\ a hin rton, D. .) . Thr molding of sculptures from 
I r ep li , P r ia. r 1. 
J E, \ BART • A. (,' . :Fagan.) 
BEA.· Dr. 111is. ion). Tnrtl from Havre d ' rac , Md. (254.46); 
. lica . 254.95). 
of al Hi tory, Pari , Franc . ) 
in rman . 0ng . parrow (Melospiza 
rr ar 1-row (Ammoclramus sand1l'iche11si,<J 
hryu C'Ol n er r) · 9 p cim n r pr -
ut 7). 
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BECKER, Dr. G. F. (See under Interior Department. U. S. Geological Survey.) 
BECKERS, ALEXANDER (Hoboken, N. J.). Collection of daguerreotypes, ambrotypes, 
and coleotypes, collected by Miss F. B. Johnston. 25295. 
BECKWITH, PAUL (Washington, D. C.). Photographs taken from a pencil sketch, 
made by Col. Reni Paul, of the :first residence built in the city of St. Louis, Mo., 
in 1764 (gift) (24724); Jubilee medal, Pope Leo XIII, iRsued on the fiftieth anni-
versary of his episcopacy (exchange) (24834). 
BEDNALL, W. T. (South Australian Museum, Adelaide, South Australia). Specimen 
of saturnid-moth (Antherma eucalypti). 25616. 
BELDEN, Hon. J. J. (See under B. T. Nash.) 
BELDING, L. (Stockton, Cal.). SeYenteen specimens, representing 11 species of birds' 
skins from California (24846); head, wing, and foot of a blue goose ( Chen cmru-
lescens) from Stockton (25438); charm-stone from Gridley, Cal., and four pieces 
of burnt clay, ornamented with lines and dots, from an Indian burying-ground 
near Stockton (25641); 6 birds, representing 2 species from California (25660). 
BEMENT, C. S. (Philadelphia, Pa.). Five specimens of minerals from various locali-
ties, consisting of satin spar, amazon.stone, lepidolite, churchite, and jade. 
25395. 
BENDIRE, Capt. CHARLES E., ·u. S. Army (U. S. National Museum). Eggs of Tan·ta-
lns loculator fr<,m Yucatan (gift) (25017); skin of American pipit (Anthus pensil-
vanicus) from Lockport, N. Y. (gift) (25705); large buffalo robe, lance-holder 
(rawhide beaded), and quiver of otter skin (beaded), (_deposit) (25827). 
(See~nder B. L. Cunningham, Chase Littlejohn, L. M. Loomis, R. MacFarlane, 
W. L. Ralph, W. G. Smith, R. S. Williams.) 
BENimicT, Dr. A. L. (Buffalo, N. Y.). Three hundred and ten archreological objects, 
consisting of rude-chipped implements, pestles, hatchets, fragments of pottery, 
and other objects, principally from Indian villages. 25369. 
BENEDICT, JAMES E. (U. S. National Museum). Specimens of Gelasirnns minax from 
Point Lookout, Md. 25074. 
BENJAMIN, PARK (New York City). Original application of Jesse Ramsden, dated 
December 2, 1775, for a patent in England, written and signed.by himself, for an 
astronomical equatorial instrument. 25007. 
BENJOIIN, Dr. MARCUS (New York City). Complete collection of portraits and au-
tographletters of members of the National Academy of Science. Deposit. 25852. 
BENSON, Lieut. HAitRY C., U. S. Army (Fort Walla Walla, Wash.) . . Eggs of Buteo 
swainsoni and Accipitm· coopm"i from St. Louis Ranch, San J oaqnin Valley, Cali-
fornia; specimen of Swaiuson's hawk (Bu.tea swainsoni) from Santa Lucia Valley, 
California (25756); 3 skins of hummingbird (Trochilus alexandri), with nests 
and eggs (25790) . . 
BEYER, G. (New York City). Collection of 1,900 specimens, representing 900 species 
of native and ex_otic lepidoptera. Exchange. 25378. 
BrnRSTADT, E. (New York City) . Seven proofs of a chromo-collograph from a.n oil 
painting, showiug the progressive stages, made in the establishment of the 
donor. 24689. 
BINNEY, W. G. (Burlington, N. J.). Specimen of Helix striJosa from the loess of 
Iowa (24596); photographs of teeth of mollusks, the original drawings of shells 
ancl slugs, ancl cuts of shells used in various 1rnblicatious on land-shells, consti-
tnting a valuable donation (25027). 
Brrm: J0IIN C. (~t. Louis, Mo.), through J. W. Hulse. A flint-lock breech-loading 
musket with a silver plate inscribed "By reAolve of Congress, presented to Gus-
tavus A. Bird, for his gallantry at the seige of Plattsburgh," and a smaller plate 
with "G. A. B. Sept. 11, 1814." 25598. · 
BLACK, ,J. C. (See under J.C. Hart.) 
BLA KB RN, EDWIN (Denver, Colo.) . Specimen of radiolites fr~m the Niobraralime-
tone at Morrison, Colo., and lava probably polished by the rubbing of buffa-
loe. , from :Folsom, . Mex. 25085. 
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BLAINE, Hon. JAMES G. (See under Department of State.) 
BOARMAN, Dr. C. V. (Washington, D. C.). Specimen of rhinoceros-beetle (Dynastes 
Tityus L.), from Quantico, Va. 24578. 
BOAS, Dr. FRANZ (Worcester, Mass.). Chinook cradle and a carved wooden figure. 
Purchase. 25433. 
BOEHMER, GEORGE H. (Smithsonian Institution). Second-class ticket for trans-
portation on Darjeeling Himalayan Railway from Siligura to Kurseoug (gift) 
(25001); books containing engravings of imperial arms, works of art, a.nd others 
(exchange) (25178); 4 black rats found in a box of books received from Brazil 
(25668). . 
Boon-r, Mrs. JAMES C. (H.averford, Pa.). Platinotype portrait of Prof. James C. 
Booth, PH. D., LL. n., late melter and refiner of the United States Mint at Phila-
delphia. 25785. 
BOSWELL, HENRY (Washington, D. C.). 
pigeon. 25220. 
Smooth-headed, yellow-winged turbit 
BOSWELL, J. H. (Upper Marlboro, Md.). One hundred and nineteen archreological 
objects, consisting of grooved axes, rude notched axe, arrow or spear-heads of 
quartzite, felsyte and houstone, white quartz, jasper, and black :fl.int. Ex-
change. 24591. 
BOUCARD, A. (London, W. C., England). Twelve specimens, representing 10 species 
of birds' skins, Psittacidm. Purchase. 25048. 
Boumrn, Capt. JOHN G., U. S. Army (.Fort Ringgold, Tex.). Three votive offerings, 
~onsisting of "Milagros or Promesas," vows or JJromises, of silver;. "Gallo," ~ 
figure of a cock used in games on the Lower Rio Gra,nde; and '' Pilon," a box 
in wbich record is made of purchases in order to give bU:yers a per· cent off (gift) 
(24541); collection of Guadalajara pottery (gift) (24671); throwing-stick and 
bird-spear from Mexico ( deposit) (24899); soles of the "Guarachi" or sandals 
used by the Mexican foot soldiers along the Rio Grande (deposit) (25103); 5 
specimens of materia medica obtained from an old Mexican woman (gift) (25152); 
16 specimens of folk-medicine of the Lower Rio Grande Valley (deposit) (25282); 
salt crystals from the lake known as "El Sal del Rey" in southern Texas (gift) 
(25619). 
BOWDITCH, F. C. (Brookline, Mass.). Thirty-six specimens of North American 
coleoptera., new to the collection. Exchange. 25593. 
Bo_Wli:N, Dr. CLARENCE W. (New York City). Programmes, circula,rs, invitation 
cards, and other official :papers relating to the centennial celebration of Wash-
ington's Inauguration, in New York City, April, 1889. 24551. 
Bow1rni,, Hou. W. ·w. (House of Representatives). Block of pure pig-iron, and 
, pecimen of tin ore from the Temescal tin mine, South Riverside, an Bernar-
dino County, California. 25183. 
BowMA , D. A. (BakersYille, N. C.), through Prof. :F. W. Clarke. Arr~w-head of 
ob idian, an<l. one of flint from a mine in alt River Valley, near Arizona (24549); 
2 specimens oft ch ffkinite from Mitchell County, collected by Mr. ·w. . Yeates, 
(24790); sprcim ns of min ral (24713;; In<lian arrow-head from Wood y Hill, 
n ar Bak r vill (24.9 7); sp cimen of t cbeffkinit (25285). 
B YLE, '. B. (,' und r Interior Departm nt. t . . ' ological 'urv y.) 
BoYLI~, frs. MARY (Fl rnington, . .J. ). on-pearly oner tion found in a round-
clam r enuH 1n 1·c naria. 25 65. 
J nY, · E . ( \Ya. hin tcm D. • CT Florida. 25454. 
n: )fr . 11 RLE. L. ( h -kn 11, \ 
Emm: Brae ' . , ih ,r mPcla.l, hi •h wa pr 
th 1: ti• 'harl f' L. J ra £ r hi labor 
York. 1 po it. 
\< 1. • fi 1-, ~l.\r . un ler fr . 
llrur 1.1 I I'.\ '. 1 . ( \\': rwic·k, . Y. ). 
L lJ "" I t il!J" a 1ul a fi w otb 
ouuty, T . Y. ), through Mi 
in 1 77 by idor Emann 1 to 
the Italian hildr u in rew 
r c11l1-s, i . p r im n. 
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BRADY, Prof. GEORGES. (Sumlerlllnd, Englanu). Specimens of British fresh-water 
cyclopiclm. Exchauge. 25283. 
BRAGG, L. C. (Sau Diego, Cal.). Tweuty-one specimens of B1·anchiostorna lancco-
latmn (24728); type specimen of Chiloinycterus cct1'ifo1'n'iensis (2i'>173). Purchaae. 
BRENNAN, DANIEL 0. (See under Regular Army and Navy Union of the U.S. A.) 
B1mTT, WALTER (Lakeport, Cal.). Two skins of donble-brested cormorant (Phala-
crocorax dilophns) from California. 24743. 
BRETZ, GEORGE M. (Pottsville, Pa.). Portable dark tent, obtained by Miss F. B. 
Johnston. 25304. 
Bm:MLEY, H. H. & C. S. (Raleigh, N. C.). Four specimens, representing 3 species 
of birds' skins (purchase) (24818); skins of various species of srna,11 North Amer-
ican mammals (purchase) (25181); 6 specimens of wood-rats, Neotonw florid'iana 
(purchase), (25221); 2 nests of Denckoica dorninfoa (gift), (25408); mounted cat-
bircl (Galeoscoptes caroUnensis (purchase), (25703). _ 
BRITISH MUSEUM (London, Englanci). Fonr Australian throwing-sticks (25151); 
through Dr. Henry ·woodward, 4 teeth of mammoth, Elephas 1n·-i1nigeni'lls 
(25330). Exchange. 
RRI'JT0N, L. H. (New Lisbon, Ohio). Egg of snake. 24860. 
BRITTON, Dr. N. L. (Moravia, Pa.), through Mr. Thomas 'Wilson. Two perforated 
stone tablets. 25313. 
BROCK, HERBERT E. (Mason City, Iowa). Fossils (24561); eleven specimens of 
crinoids· (25508); 5 carboniferous fossils, 9 devonian, 4 silurian, and 1 creta-
ceous (25683). Exchange. 
BROWN, A.H. (U. S. National Museum). Seven photographs of natirns of the west 
coast of Africa. Purchase. 24746. (See under Smithsonian Institution. U.S. 
National Museum.) 
BnowN, C. F. (Hot Springs, Ark.). Specimen of rectorite (gift), (24707) \ 6 speci-
mens of descloizite from Ma,mmoth Mine, Pinal County, Ariz., and 1 specimen of 
rectorite, from Garland Count,y, Ark. (exchange), (25750). 
BROWN, HERBERT (Tucsou, Ariz.). Two garter snakes (Eutainia mega.lops) (24629); 
2 alcoholic specimens of sna-kes, and 4 alcoholic specimens of beetle, Allorh·ina 
mutabilis Gory, ancl cockroach, J>hylloclro11iia sp. (24799); snake, Salvaclo1· grahainire 
(24856); _2 garter-snakes (Eutctinia) (24962); 2 snakes, Rhinoc_heilus (254-87). 
BROWN, R. vV. (Washington, D. C.). Specimen of Hel-ix alancla founcl in a bunch 
of bananas (24534); Helix aspersa Fer., found alive in a bunch of bananas, prob-
ably from .Jamaica (24-538); Helix aspersct (24598); 3 specimens of Helix alanda 
Fer., from the West Indies (24637); spider, belonging to the family Therapho-
siclce, from Central America (24657; spi<ler, Dolomedes scriptus Hentz (24767); 
spider (24963); two snakeA, Storeria delcayi, collected by Mr. James Davis (25021); 
crab Sesct1·11ict (25075); Helix americana (25478); spider, Heterop<;>da vinat01·ia L., 
from Curar;oa (25519); tropical spider, belonging to the family Theraphosidce 
(~579;:$). 
BROW T' SEVELLON A. (See under State, Department of.) 
RR0WN, W. H. and A. H. (See under Smithsonian Institution. U. S. National 
Museum). 
BRUNER, Prof. L. (Lincoln, Nebr.), through Prof. C. V. Riley-. Thir-ty-eight speci-
mens, representing nine species of North American coleoptera, and 4 types of a 
new orthoy,tera, Myrniecophila nebrascensis Bruner. 24976. 
BRYAN, GEORGE R. (See uncler 0. N. Bryan.) 
BRYAN, 0. N. (Marshall Hall, Md.), through George R. Bryan. One hnnclreu anrl. 
forty specimens of fossil bones, birds' skins, collection of arch~,eological obje~ts, 
shells, Apecimens of Devonian a.nd Trenton Group fossils fossil plants ores and 
rocks. 24837. (Bequest .) ' - ' 
BRYA TT, C. M. (Washington, D. C.). Living specimen of horned toad. 25429. 
BRYAXT, lIEXRY G. (Philadelphia, Pa.) Collection from Labrador and Newfound-
land, consisting of skulls of black bear ( Ursus·atnericanus), lyn_x (Lynx canadcn-
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sis), porcupine (Erethizon dorsatus), otter (Lutra canadensis), and varying hare 
(Lepus americanus); ethnological objects; &pecimens of moss; human and ani. 
mal bones from a battle-field on Eskimo Island; trilobite (Paradoxicles bennetti); 
geological material. 25288. 
BULLMAN, CHAP.LES. (See under Haskins Wood Vulcanizing Company.) 
Buncn, WILLARD. (See under ,:vmiam Palmer.) 
BURDINE, W. T. (Washington, D. C.). Specimen of whippoorwill (.Antrostornus 
i·ociferus), in the flesh. 25730. 
BURGER, PETER (U. S. National Museum). Pair of lamp-trimming shears (24923); 
old-fashioned sand box nsed for drying ink (25107). 
BURNS, FRANK (Smithsonian Institution). Grooved axe and discoidal stone from 
Laurens County, South Carolina (24647); 4 specimens of lignite from Hoenes 
Mine, Ababama (25359); iron tomahawk from Blunt County, Alabama (25363). 
(See under Interior Department. U. S. Geoiogical Survey.) 
BUJrns, W.R. (Concord, Ky.). Six small arrow or spear-heads (24592); 4 archreo-
logical objects (254-15). · · 
BuHT, M. W., JR. (Ironwood, Mich.). Alcoholic specimen of Epeira trifolium. 25406. 
CALCUTTA BOTANIC GARDEN (Calcutta, India), through Department of State. A 
fine collection of dried plants. 25563. 
CALLENDER, w: N. (Greenbush, N. Y.). Stone port-hole from the Van Rensselaer 
. mansion built at Greenbush, opposite Albany, N. Y., i~ 16~2. Purchase. 25051. 
CALLENDER, Mns. W. N. (Greenbush, N. Y.). Hand-made shingle from the original 
portion of the Van Rensselaer rnansion1 built at Greenbush in 1642. 24967. 
CALVERT, PHILIP P. (Philadelphia, Pa.). Three dragonflies, representing the spe-
cies Lepthemis gravicla Clav., and Lepthernis proxima Hagen. 25609. 
CAMP, J. H. (Leopoldville, Congo, Central Africa). Colle.ction of African butter-
flies (25504); 4 photogra.pbs of natives of West Africa (25661). (See under 
Department of State.) 
CAPWELL, V. L. (Luzerne, Pa.). Sandstone concretion from Forty-Fort, Luzerne 
County. 25179. 
CARLYLE, A. C. (London, England), throngh Mr. Charles Seidler. 1674 stone relics 
from India. Purchase. 25122. 
CARMICK, Master LOUIS (Brookland, D. C.), through Mr. Robert Ridgway. Red- · 
shouldered hawk (Buteo lineatns). 2484-7. 
CARTER, .JAMES C. (New York City). Specimen of hybrid between mallard and 
pintail duck (Ana.~ boschas + Da.fila acuta) from Swan Island, Currituck Sound, 
orth Carolina (25265); specimen of wigeon (Mareca p enelope) from the same 
localtty (25310); and 2 specimens of American merganser (Merganser arnericanus) 
from Carroll's Island, Chesapeake Bay (25437) . 
CA SELL, Capt. W. H. (Baltimore, Md.). Four specimens of Virginia deer (Cariacus 
vir{linianus ), coll cted h.v Mr. William Palmer of the rational Museum. 24954-. 
'ATON, n: J. (Ro ebud Agency, S. Dak. ) .. Fossil turtle, Stylemys nebrascensis from 
Had Land (25411 ) ; impure OJ1al from the same locality (25572). 
CIIAi\tBEW-,, J. A. (Tangi r, Va. ). Vegetable. 25035. 
, 'LEH, "\YILLL\ I AsToR (New York ity). Two mounted giraffe heads, male and 
£ ma] from Ea, t frica. 24907. 
'l>LEH Prof. ('u HLE. P. ( chool of Mines oh1mbia College, ew York City). 
\\'ax <l pap r 11<'0':ttiv ., 'ilv r-print from ·waxed pa,per 11 gativ , :mcl blue-print 
fr 111 wa .· •cl J>:lJ r n 0'/1 iv ohLain d by Mr. , . l{. Koehl r of th ational 
• [u . lllll. r,-: 3. 
'HA. · 1 TE, . ( 'hfra ro Ill. ) . 'oll <'tion f :rntiqne patterns of mil- tion map., 
and o hn bj1• t . 2.-:~. f. 
'11., I.·, E. IT. (Jal i111or .I<l.). Tril hit , Phacops rana, from the Hamilton Group, 
T '\\' y rk. 21 1 • 
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CHARLTON, T. (Denver, Colo.). Three teeth of extinct llama (Aiwhenia hesterna). 
25054. 
CHATARD, Dr. T. M. (U. S. Geological Survey). Scarfpin made of cassiterite from 
Chesterfield County, South Carolina. Deposit. 24552. (See under Interior 
Department. U. S. Geo-logical Survey.) 
CHEESEMAN, Prof. T. F. (See under Auckland Museum.) 
CHERRIE, GEORGE K. (See under National Museum of Costa Rica.) 
CHESHIRE, W.W. (U. S. Pension Office). Photograph of the breast-bone of a wild 
goose perforated by an Eskimo arrow. 24835. 
CHIDSEY, CHARLES E. (Scranton, Miss.). Bone eaten by red ants, and petrified 
charcoal found on the banks of the Pascagoula river. 24824. 
CmNG, JOHN (Kilgore, Idaho). Elk skin. Purchase. 25297. 
CHITTENDEN, Dr. JOHN F. (Victoria Institute, Trinidad, West Indies), through 
William P. Pierce, U. S. Consul, and Department of State. Two soles (11.chirns 
lincat-ns and .Azevia n. sp.). 25537. 
CHURCH, F. L.· (Shnshan, N. Y.). Alcoholic specimen of six-legged frog. Purchase. 
_24770. 
CLAIBORNE, J. H. (Well Springs, Tenn.). Manganese ore. 24605. 
CLARK, JAMES J. ('rroy, N. Y.), through J. M. FranciR and Hon. Owen Riley. 
Small box. made from a limb of the tree in Scotland, under which Sir William 
Wallace concealed himself . . This box was sent to Mr. Clark in 1818 by a weaver 
of Paisley. 24883. 
CLARK, Miss MAY (U.S. Geological Survey). Fetish (mole) from New Mexico. 
Exchange. 24577. 
CLARKE, Prof. F. W. (See under D; ,e;... Bowman and Jacob Snyder.) 
CLARKE, Prof. J.M. (See under New York State Museum.) 
CLAY, Col. CECIL (Department of Justice). Five specimens of woodland caribou 
from Newfoundland. Purchase. . 25140. 
CLAYWELL, ROBERT 'I'. (Morganton, N. C.). Specimen of beryl with muscovite and 
tourmaline in quartz from Bourke County, and a specimen of transparent almand-
ite from Laurel Garnet mine, near Morganton, collected by Mr:W. S. Yeates, 
of the U.S. National Musenm. 24952. 
CLOR'li:, A. J. (Dulinsville, Va.). Specimen of wheel-bug ( Prionides cristal'us) (24908); 
parasitic wasp ( Ephialtes ir1·itator Fab.). (25014). 
CLOUSE, HENRY (Phebe, Tenn.). Collection of ores from Union County. 25147. 
Coc1rnRELL, Prof. T. D. A, (Institute of .Jamaica, Kingston, .famaica,), through 
Prof. C. v.· Riley. Fourteen species of mollnsks. 25838. 
COFFIN, AMORY. (See under Phamix Iron Works.) 
COHEN, ROBERT. (See under F . . T. Herell.) 
COLBURN, Dr. G. F. (WaslJington, D. C.). Tooth of . extinct shark, Carcharodon 
megaloc7ori. 25613. 
COLLETT, T. R. (Savannah, Ga.). Hawk-moth (Enyo lug'llbris .L.). 24968. 
COLLINS, Mrs. MARY C. (Fort Yates, N. Dak.). Twenty specimens, representing 7 
species of cretaceons fossils from the Montana formation near Fort Yates. 25050. 
C0NJ<:LIN, Mrs. E . (Seennder Smithsqnian Institution. National Zoological Park). 
CONNOR, Pa.ul D. (Washington, D. C.), throngh Mr. George C. Maynarc1. Model of 
telegraph-pole, cross-arm .anfl insulators, belonging to the '' Old Time Tde-
graphers Collection." Loan. 25118. 
Coo1m, Dr. Clinton T. (Salem, Oregon). Two skins of Steller's jay ( Cyanocitta 
stelleri) (parents of eggs purchased for oological collection) (24825); set of eggs of 
Cyanocitta stelleri (purchase) (21830) ; handsome nest of Cyanocitta stellm·i new to 
the collection (g ift ) (24981). ' 
COOKE, MisH J. N. (, an Diego, Ca.I.). Specimens of ostrea from the west coast of 
Lower California, collected hy Capt:"'in George D. Porter. 25842. 
I 
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Co01m, Prof. 0. F. (Syracuse University, Syracuc::e-, New York). Oniscidmconsisting 
of Armadillidium vulgare, Oyl-isticus convexu,s, Oniscus 1nurar·ius, Porcellio 1'((,thkei 
from Syracuse, New York; Metoponorthus pruinosus from Provo, Utah; Porcellio 
lrevis, PorcelUo scaber from Colfax; Porcellio mthkei from Chaumont, New York; 
Porcellio scabe1· from Ocean Grove, New Jersey; Porcellio scabei· from West Haven, 
Connecticut; I'orcellio scaber from· Bloomington, Illinois; Porcellio spinacornis 
from Goshen, Connecticut, and Trichonicu.spusillusfromNiagaraFalls, New York. 
Exchange. 24982. 
COPELAND, C. B. (See under Interior Department. U.S. Geological Survey.) 
CoQUILLET, D. vV. (See under Department of Agriculture.) 
CORNELL UNIVERSITY (Ithaca, N. Y.), through.Prof. B. G. Wilder. Alcoholicspeci-
mens of Arnblystorna and Necturus from the Cayuga Lake Basin. Exchange. 
25647. 
CORY, C. B. (Bos ton, Mass.). Skin of crocodile-bird ( Pluvianus a1gyptiacus) from 
Egypt. Exchange. 25025. 
COSSMANN, M. (Paris, Prance). Specimens of tertiary fossils from the Paris Basin, 
France. Exchange. 25442. 
COULBOURN, W.R. (Roanoke, Va.). Larva of rhinoceros-beetle (Dynastes tityus). 
25123. 
COURIER LITHOGRAPHLNG COMPANY (Buffalo, N. Y.). Lithograph. 25876. 
COWAN, R. L. (Harrisburg, Ark.). Specimens of tripoli (f) and rottenstone (')· 
24798. 
Cowrn, Prof. James (Kanopolis, Kansas), through Prof. Robert Hay. Rock-salt. 
25213. 
Cox, Dr. J. C. (Sydney, New South Wales), tq.rough Charles Heclley', Australian Mu-
seum. Alcoholic specimens of Epldppodonta Macdougalli Tate, a very remarkable 
bivalve mollusk recently described from Australia. 25843. 
Cox, Mrs. S. S. (Washington, D. C.). Memorial vase presented to Mrs. Cox by the 
members of the Life-Saving Service of the United States, in commemoration of 
the services of the late Hon. S.S. Cox. 25475. · 
CRAWI•' ORD, Hon. J.M. (Consul-General, St. Petersburg, Russia). (See under George 
F. Kunz.) · 
CRESSON, Dr. II. T. (See under Mrs. B. D. Spenser,) 
CREVECOEUR, F. F. (Onaga, Kans.). Twenty-six species of insects. 25028. 
CRI EY, Dr. SARDIS L. (Washington, D. C.). Red paint produced by burning 
nodule, found in phosphate beds in Florida. 25078. 
CRo.·nY, F. vV. (Washington, D. C.). Ores from California, Colorado, Mexico, New 
Mexico, Arizona, and evada (25272); collection consisting of 126 chalcedonic 
implements, chips, and fragments of pottery found on the north bank of Anclote 
River, Hill ·borough C01~nty, Florida (25644). (See under Dr. H. W. Gould.) 
CRO, BY, Prof. W. 0. (Boston, Ma s.). Nickle ore from Ontario ancl ew Brunswick, 
anacla. Exchange. 25623. 
RO. ·, Prof. CHARLE, R. (Massachu, etts Institnte of Technology, Boston, Mass.). 
JI liotype printing film, with impr s ion; 7 ollographic specimens, and 2 wood-
burytyp peci 253 3. 
EST ia, Pa.). Twenty-one specimens of work done by 
Vt'S .j 6. 
T (P Pa.). ltinc e game of Chong-un-ch'a,n (25539); 7 
b. Hln igi n obj ·t (25 09). 
B. L. ( F'ort Klamath regon ), throu,rh aptain Charle E. Bendire. 
1 · . k 
'Jara 'nha) tbrono-h Intnior Departm nt. Tnited 
, 'amp! of crncl p troleum . 2-15 0. 
, ton impl m n fonncl n ar Libby Cr k. E ch, no- . 
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DALL, WILLIAM H. (U. S. Geological Survey). Ten specimens of mollusks from 
Bad<leck, Cape Breton Island, Nova Scotia (gift) (24535); 6 volumes containing 
331 photographs, representing ethnological objects and celebrated men, Hindoo 
"Kookry," 2 carrying-bands, and a sacred. drum mad.e of skulls (gift) (~5241); 
daguerreotype of Rev. Charles H. A. Dall, of Harvard College ( deposit) (25317); 
alcoholic and dry shells from Monterey, and fossils from Santa Barbara, Cali-
fon1ia, cranium of sea-gnll (Sterna maxima) from Monterey, sertularians from 
Port Harford aml Monterey, and specimens of Polliceps from the same locality 
(gift) (25846). (See under Mrs. Wyard.) 
DANIEL, Miss IRENE (Fort Bennett, S. Dak.), through Prof. 0. T. Mason and Dr. Z. 
0. Daniel. Teeth and ornaments obtained. from the burial-place of a Sioux In-
dian. 24665. 
DANIEL, Dr. Z. T_. (Cheyenne River Agency, Fort Bennett, S. Dak.). Specimen of 
hawk-moth (Haernaris cliffi,nis Bel.) (24623); fragment of a quartzite leaf-shaped 
implement, 7 flint and chalcedony scrapers, 6 broken a.1Tow and spear-heads from 
an ancient Indian village site near Fort Bennett, 20 chalcedonic concretions, and 
10 fragments of water-worn chalcedony from the banks of L&ike Robb (24653); 
scraper ( ') from the ruins of a Ree village, at Cheyenne River Agency (24664) ; 3 
scrapers and 2 fragments of arrow or spear-heads from an ancient Ree village 
(24731); 95 archreological objects, consisting of rude chipped implements, &crap-
ers, arrow and spear-heads, fragments of a catlinite pipe, fragments of pottery 
and other articles from an ancient Indian village site near Fort Bennett, also 2 
pieces of large leaf-shaped. implement, and a pin-shaped object of stone from 
the same locality (24756); pipe made by "Afraid of Nothing," an Indian belong-
ing to the Sioux tribe, and a pipe pouch made by an Indian of the same tribe 
(25083); moccasin-shaped stone (25134); 7 plum seeds "Kansu,n used by the 
Sioux Indians for gambling pm;poses, and a rati_on ticket of "Banged-in-the-
Ey-e" (25273); lock of hair cut from the head of "Yellow Thigh and Red Star," 
a, Yankton Sio~ix Indian, ·and a particip.ant in the Custer battle (25372); cut pin, 
whetstone, fragments of leather, bead-work, and other articles found in _ the 
debris of a camp of "Big Foot's" people (25449); wooden soup-spoon belonging 
to the Piegan Indians (25559); moccasin-shaped stone of natura,1 formation 
found by-a Blackfeet Indian on Two Medicinal Creek (25834). (See under Miss . 
Irene S. Daniel.) 
.DART, Dr. RICHARD (Brackettsville, Tex.). Snake skin from near the Las Moras 
River. 24906. · 
DA YIDSON, A. (Los Angeles, Cal.). Specimens of diptera parasite on spiders' eggs, 
belonging to the family Oscinidro (Hippelates n. sp. f) . 25246. 
DAVIS, BRITTON (Carrnlitos, Chihuahna, Mexico). Specimen of the rare Heterodon 
ke11nerlyi. 24878. 
DAVIS, JAMES. (See under R. W. Brown.) 
DAVIES, M. W. (Newport, Oregon). Specimen of spider, Epeira insula1·is Hentz. 
24-972. 
DELANEY, JAMES M. (Rochester, N. Y.). Series of spines of 1 species of echinoderms, 
and a series of specimens representing about 12 species of Hyd1·ornedusw. 24749. 
DEMCKER, ROBERT (New York City). Twenty-one minerals from Hoboken, N. J. 
(24859); minerals (25758). Exchange. 
DE SAUSSURE, Prof. H. (Museum of Nat,ural History, Geneva, Switzerland). · Sixty 
species of named orthoptera. 25271. 
DE STRUVE, Mr. CHARLES (Russian Legation, Washington, D. C.). Thirty-nine 
sheets of ethnological portraits of the inhabitants of ·Russia. 25447. 
DE TON, S~ERMA T F. (U. S. Fish Commission). Specimen of bat, .A.delonycteris 
Jnscns, m fle b (24557); skin of white-bellied sea eagle (Haliaetiis leucogastei·) or 
allied species from Queensland, Au. tralia (25352). 
DEPU_R, Romm_T (Mic1da~h's, Pa.),' through Dr. D. H. Hazen. Stoiie implement 
picked up ma plow-furrow on the banks of the Delaware River. · 24945. . 
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DICKINSON, Trrn ;vrAs A. (See under ·worcester Society of Antiquity.) 
D1ETZ, OTTOMAR (New York City). Seventeen species of North American coleoptera. 
2549J. 
DILLER, Prof. J. S. (Sec under Interior Department. U. S. Geological Survey.) 
DODGE, Mrs. CHARLES, jr. (San Carlos, Arizona). Large basketmadebyChilchuana, 
an Apache Indian chief, the largest basket ever made by the Apache tribe. Pur 
chase. 25088. 
DODGE, Col. RICHARD I., U. S. Army (Sackett's Harbor, New York). Four speci-
mens r epresenting 2 species of horse-fly ( Gathophilus equi Pab. ), and a wasp, 
Pelecinus polycerator. 24845. 
DOLE BROTHERS (Boston, Mass.). Four-inch cube of granite from A. F . Eells' quarry 
at Bucks Harbor, Maine. 25430. 
DONALDSON, THOMAS (Philadelphia, Pa.). Seven polished specimens and a cut 
stone of turquoise from Los Cerillos, New Mexico . Deposit. 24602. 
DORSEY, Mrs. W. P . (Silver City, N. Mex.). Three n:rrow or spear-heads. 24815. 
DRAKE, C. F. (Weiser, Idaho). Ore from the Copper Key Mine, Seven Devilt: Min-
ing District, Washington County. 25081. 
DUFOUR, Dr. (Riverdale, Md.). Sharp-shinned hawk (Accipiter velox). 25168. 
DUFOUR, Dr. J. R. (Washington, D. C.) . Skin of brown pelican (Pelecanus fuscus) 
from Navassa, West Indies. 25698. 
DUGI<JS, Prof. A. (Guanajuato, Mexico). Specimens of reptiles comprising Entainia 
flavilabris Cope, Eutainia insigniarurn Cope, Spea rnultiplicata Cope, and Lepto-
clactylus mim·otis Cope; radiates, crustaceans and worms; shells, comprising speci-
mens of Cerithiu,rn maculosum Kierer, vV. C. Mexico, Mytilus harnatus Say, and 
Helix aspersa Linn., from Chapultepec; birds' . skins comprising specimens of 
I'icolates leuoogaster, Lechuza pa1·cla Vera Cruz=Syrniurn virgarnni Cassin, Gallina 
clel rnoate (Perclicide) Vera Cruz=Denrl-1'01·tyx and Macrurns (Jardine & Shelby); 
mammals, :fishes, consisting of Characoclon ferrugineus, Characodon vctrialus, Hud-
sonius altus, Zophencl·urn a-ustrale, A.cara sp., and Larnpetra spaclicea; specimens of 
· J>lants ancl insects (24727); skin of orange-crowned warbler Helminthophila 
celata (25736); four specimens of Palybia parvula (25780). 
D MBLE, E. T. (See under Interior Department. U. S. Geological Survey.) 
DPNTON, Capt. J. J. (See under Treasury Department. U.S. Life-Saving Service.) 
DunocK, P. H. (General manager of the Pecos Red Sandstone Company, Pecos, 
Texas). Two four-inch cubes of re<l sandstone. 2:'5390. 
EAJONs, L. G. (U. S. Ge.ological Snrvey). Specimen of native golJ ju qnartz from 
. Potomac Mine, Montgomery Comity, Maryland (24809); gndolinite from Llano 
County, Texas. · 24-989. 
EA.TO , Mi s LUCY C. (Truro, Nova Scotia). Cocoons of moth, Ti·neet pellio11ellct L., 
an<l a specimen of the work of the insect. 25732. 
EnwA1m , Di;. A. M. ( ewark, . J .). pecimen of diatomaceous earth. 25511. 
EDWARDS, VI AL . (Wood' Holl, Mass.). p cim n of American scoter (Oiclernia 
a111ericana). 25531. 
EELL , A. F. (, 'ee und r Dole Broth ,rs.) 
Eau;; Tox, Prof. Tno:.u (, 'chool of Min , olnmbia ColJeo- , New York City). 
Tw nt ' ·p imen of mi1l(•rals from Ynriorn; localities. ExcJrnnge. 25456. 
E1 ' IIIIOFr ·, Dr. \VJLLIA:'11 (, 'tra sburg Germany). Typical i;pec·imens, reprPs utinu 
1 , p i s of ·orth • 111C'ri an ancl xotic , 'ro lyti<la• all 1ww to the ollection . 
E . ·ban,, . r .J.9 . 
ELD . • II .\HU. · II. ( \Villi 1wpor J>hotc)ITra,ph of mount cl nnimal ·. 25303. 
Er.i-:1 .· ;n •• .: ) :\IP.\. •y (Loll(l 11 , '. '\ . , Eu,rlan<l). El ctr type r prodn tion of 
Ty ·ho-Ha ·hr:' quadran . Purcha: . 21 3. 
· r.i-1.· . J>H'HAIW (Halli hnr. , J.,lkin \ . Va.). , 'pt •imen of alhino c·hipmnuk 
( 1irn,ia 11lriut11 ) in tb1• Jl . h. 
E1 • \\'. ~ ' ',[P\. "Y ( Io. ,' t of ;Jlt1 tmt1011 of• J'hot,wntYur 
l'un·b: r:? 1. 
LIST OP ACCESSIONS. 541 
EMMONS, Lieut. GEORGE F., U. S. N. (Sitka, Alaska). Fish-knife. 25560. 
EMMONS, HAMILTON (Leipsic, Germany). Photographic views in Egypt, collected 
by Mr. S. R. Koehler: U. S. Natjonal Museum. 253-!7. . 
ENDLICH, Dr. F. M. (Ouray, Colo.). Specimens of pyrargyrite in quartz, polybasite 
from Yankee Boy Mine, aucl alaskite from the Alaska Mine, Poughkeepsie 
Gulch, collected by Prof. S. L. Penfield, of the U.S. Geological Survey. 24772. 
ENGEL, Lours (New York City). Collection of Ute ancl Arapahoe Indian objects, 
cowuoy costumes, Mormon photographs, and photographs illustrating the cattle 
industry. Purchase. 24548. 
ENGINEERING NEWS (New York City), through A. M. Wellington. Complete set of 
samples of ramie ancl cloth made from the same. 2535:5. 
ENGLE, HORACE M. (Roanoke, Va.). Specimen of scoroclite. 25728. 
ENGLISH, GEORGE L., & Co. (New York City). Specimens of calcite varamorph 
after aragonite, mininm, hanerite, 3 jade cameos, cut specimen of beryllonite 
and cut specimen ofsphene. 24760. Exchange. 
EPSTEIN, JUSTUS (Reading, Pa.). Copy of the Hebrew Pentateuch iu manuscript, 
with cloaks and pointer. Deposit. 25602. 
EVANSVILLE PRESSED BRICK COMPANY (Evansville, Ind.). Two vitrified paving-
bricks. 25854. 
EVERETT, F. M. (Washington, D. C.). Carib stone hatchet from the Island of 
Navassa ( deposit) (24648); eggs of Fregata aquila, Sula sula, A nous stoliclus, Stern a 
anmthctus, Oolumba leucocephala from the same locality (gift) (25328). 
EvERMANN, Prof. B. W. (U. S. Fish Commission). Two pieces of fossil wood from 
near Galveston, Tex.; 2 specimens of Anab1·us simplex Hald., collected at Mis-
soula, Mont. 25327. (See under Fish Commission, U. S.) 
FAIRCHILD, Prof. H. L. (See under Otis and.Gorsline.) 
PAGAN, THOMAS C. (Washington, D. C.), through Barton A. Bean. Specimen of 
sphinx-moth (Amphion nessus Fab.). 25752. 
FARMER, A. M. (Amoskeag, N. H.).. Human ·skull, pelvis, base- of spine, four leg, 
bones, and two arm-bones. 25329. 
FARNHAM, A. B. (Benning, D. C.) . . Adult opossum and thirteen young, Didelphys 
ma1·supialis, in flesh. Purchase. 24781. 
PARRINGTON, Dr. 0. C. (New Haven, Conn.). Geological material from Guilford 
(24581); specimen of gneiss containing chrysoberyl, garnet, and iolite from 
Guilford and Haddam (24639). Exchange. 
FERGUSON, WILLIAM T. (Washington, D. C:). Spider (Eperia insularis Hentz). 24979. 
FERRISS, JAMES H. (Joliet, Ill.). Shells from Kansas and Illinois. · 24632. 
FERRY, Mrs. C. M. (Oneida, N. Y.). Sample of small-eared calico variety of popcorn. 
24555. . , 
FEWKES, Dr. J. WALTER. (See under Hemen way Son th western Archa3ological Expe, 
dition, and Mrs. Mary Hemenway.) 
FICK, G. A. (Baltimore, Md.). Pigeon in the flesh. 24733. 
FIGGINS, J. D. (Washington, D. C.). Collection of reptiles and. batrachians chiefly 
from the District of Columbia (24800) ; 3 snakes, Cyclopis wstfous, Carphophiops 
amamnB, Bascanion constrictor, and a salamander, Spelerpes guttolineatus (24955)~ 
PILLETTE, Lieut. F. G., U. S. Navy (Washington, D. C.). Cane of palm-wood, gold 
mounted, with tusk of wild boar as handle; presented to Mr. Fillette by His 
Majesty Kalakaua, King of the Hawaiian Islands ( deposit) (24660); 7 pictures 
illustrating the Chinese idea of the war in Tonkin, and a show-bill, "Chiarinis 
Show in China" (gift) (24739). 
FIRST JAPANESE TRADING COMPANY (New York City). Bronze and4 pottery figures. 
Purchase. 25880. 
FISH OMMISSION, U. 8. 
(Through Col. McDonald, Commissioner, and Prof. Edward Linton): Specimens . 
of avian entozoa from Yellowstone P.ark (24842). 
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FISH COMMISSION, U. 8.-Continued. 
(Through CoL McDonald): Fishes for skeletons, including carp (Cyprin1is carpio), 
toad-fish (Batrnchus taiiJ, file-fish (Alntera schoepffi), spot (Liostomus xanthurus), 
sailor's choice (Pomaclasys ful1;omaculatus), California salmon (Orichorhynchus 
chouicha), and Rnv.ettus temrninchii (24959); collection of reptiles and batrachians 
made by Prof. B. vV. Evermann in Montana and Wyoming in 1891 (25022); 10 
specimens of fishes, comprising Sen·anus ai1'a1'ius, Menticirrus nebulosus, Cynos-
cion regale, Clupeci ltarengus, Merlncius bili-nea1'is, Phycis clwss, Lophopsetta macu-
lata, Esox luciiis, Cottus octoclecirnspinosus a.ml Pomoxis (25055); plants from 
Alaska collected by the steamer Albatross during the cruises of 1889 and 1890 
· (25079); plants from the Galapagos Islands, obtained during the cruise of the 
Albatross under the direction of Prof. Alexander Agassiz (25080); specimens of 
nuts anc1 orehila from the Galapagos Islands, collected by the steamer Albatross 
<luring the cruise of January to April, 1891, un<l.er the direction of Prof. Alex-
ander Agassiz (25084); fishes consisting of Mforopterus dolomieu, Lampr-is litna, 
Phycis, B1·osmius b1'osrne, Plenronectes ame1'icanus, Pollachius carbonarius, Cottus 
octoclecimspinosus, and a turtle, Aspiclonectes svinifer (25121); birds'·skins from the 
Galapagos Islands and Alaska, collected by Mr. C.H. Townsend, naturalist of 
the Fish Commission steamer .Albatross; skin of coast fox, Urocyon v·irginianits 
littoralis from Sa.nta Rosa Island, California, and birds' eggs fro)ll Alaska, also 
collected by Mr. Townsend (25154); birds, rocks, lizard, insects, birds' skeletons, 
birds' nests, collected duriug the southern cruise of the steamer .Albatross be-
tween January and April, 1891,. under the direction of Prof. Alexander Agassiz, 
comprising the following specimens: 
Birds: Chatham Island. ~Nesomemus molanotis Gould, Denclroica aureola Gould, 
Geo8piza fortis Gould, Geospiza Jnliginosa Gould, Camarhynchus prosthemelas 
Scl. and Salv., Myictrchus mag11irostris Gray, .. Pyrocephalus minirnus Ridg. 
Charles Island. Dencl1'oica awreola Gould, Geospiza. fuliginosa Gould, and 
Py1·ocephalits manus Gould. 
Rocks from Chatham Island, Galapagos (east side), Malpelo Island, Cocos 
Is fan d, Duncan Island, and Panama reef. 
Lizanl: Ambly1'hynchus cristatus. 
Birds' skeletons : Skeleton of Creagus fnrcatzis from Malpelo Island, and of 
Oceanod1·oma melania from the Gulf of California. 
Birds' nests: Nest of Geospiza from Charles Island, and one from Duncan 
Island. 
Order ortl10ptera. Specimen of a large locustid belonging to the genus 
Meronciclius. 
Ord r homoptera. Two SJ)ecimens of a Cicada, genus Tibicen? 
Order corpion.idm. Specimen of entrnrus sp . Galapa,gos Islands. 
Order coleoptera. Calosonui galapagoll1n Hope. hatham Island, even 
pecimen · ; Charles I land, nine pecimens. D ermestes carnivorus Fabr. 
Chatham I,land, specimen of our well-known pecie, . Passalus sp . Chat-
liarn J. land, on p cimen. 
rel r lepidoptera. Ar;raulis ianillrc L. var. galapagensis Holl. Chatham 
I land two p im n. · 'harl • I land, thr pecimen ; Duncan Island, 
on . p ·imen. Callidryas e11b11lc. hatba nd, on sp cimen; Charle 
I Jand fonr p dm n. . Lycrma sp. 'hatha and, two pecirnen . Aello-
pos titan hatham I lan<l pe n. Deilephila lineata Fab. 
'harl , I. ·lancl. atham Island ci-
nd thr ·m n · Dunc 
tham · 
·ation. l .Iu um, 1 I. xu ·o. 7 ·7 1 
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Castnia sp. Chatham Island, one specimen. Melipotis sp. Duncan Island, 
three specimens; Chatham Island,· six specimens; Charles Island, two speci-
mens. Schinict sp. Charles Island, one specimen. Sphingides sp? (larva). 
Charles Island, :five specimens; Chatham Island, one specimen; Charles 
Island, seven specimens. Nocti1id sp. f (larva). Charles Island, in mun-
bers. Geometrid sp. f (larva). Chatham Islnnd, four specimens. 
Order orthoptera. Gryllus sp. Charles Island, one specimen. SchistoceJ'ca 
mclanocel'a Stal. Charles Island, seven specimens; Indefatigable Island, 
one specimen. Schistoce1·ca sp. Chatham Island, four specimens. Schisto-
ceJ'ca sp. (larva). Chatham Island, four specimens; Charles Island, six 
specimens. Trimerotropis placida ( !) Hal. Chatham Island, four speci-
mens; Charles Island, two specimens. 
Order hemiptera. Pentatomid (larva). Chatham Island twenty-three speci-
mens. 
Order hymenoptera. Xylocopa sp. Chatham IS"land, one specimen; Charles 
Island, two specimens. 
Order aranere. Epei'l'Ct coolcson-ii- Butler. Chatham Island, one hundred 
specimens; Charles Island, twenty specimens; Indefatigable Island, four 
specimens. Gasteracantha insularis Thorell. Chatham Island, three speci-
mens; Indefatigable Island, four specimens. Scolopendra galapagoensis 
B9ll. Chatham Island, one specimen (25157); 4 photographs of Alaskan 
Indians and their houses (25162) ; :fishes consisting of Oithctrichthys sordidus, 
Pctralichthys ca.lifornicus, Pleuronectes stellatus, Psettichthys melanostictus, 
Sebastfohthys auriculatus., Ophiodon €longatits, Raia oc_ellata, and Batraclms tau 
(25193); 7 specimens of :fishes comprising Pleuronectes arnericanus, Roccus 
chrysops, Roncador stearnsi, ·Pleitronectes stellat·us, Ophiodon elongatus, and 
Oncorhynclws clwuicha (25370); 955 specimens, representing 15 species of 
fishes, including L euciscus gilli, a new species collected in Montana and 
Wyoming during the snmme.r of 1891,, by a Fish Commission party under 
the dil'ection of Prof. B. W. Evermann (25434*); alcoholic specimens repre-
senting three species of Jizzards from Cozumel Island, off the coast of 
Central America obtained by the Steamer .Albatross, and alcoholic specimens 
of shells from Cozumel Island, collected in 1885 (25445); tarpon and bastard 
logger-head turtle (25494); collection of crustaceans made chiefly in the 
North Pacific Ocean by the steamer .Albat1'0ss during the past three or four 
years (2554 7); 7 specimens of fishes consisting of Ltdjanus blacl~fordi,, Haploi-
donotus grnnniens, Pomadasys virginicus, Epinepheliis morio, Ictiobus buba.lus, 
and Stoasodon narinari (25570); crustaceans collected at different times by 
the Fish Commission vessels on the Atlantic and Pacific coasts (25650); 117 
birds' skins from the Galapagos Islands, collected in March and April of 
1891 by .the steamer Albatross, under the direction of Mr. C.H. Townsend; 
skin and skull of brown bear, shot at Port Moller, by Mr. Townsend, dur-
ing the summer of 1890 (25708). 
Through Mr. Richard Rathbun, acting commissioner: Small collection of crusta-
ceans, consisting of Mithrax (Nemausa) spinipes (Bell), 1 fitlwax sp. n., Pericera 
sp. n. Pericera cornuta cmlata (A. M. Edw.)., Libinia sp. n., Libinia emarginata 
Leach, Libinict dubia M. Edw., Eupagurus splenclescens (Owen), obtained chiefly 
from the clredgings of the steamer .Albatross jn the Pacific Ocean but inclndfocr 
a few specimens from the Atlantic Ocean (24754) . ' 
0 
Through Prof. B. W. Evermann: Collection of reptiles and batrachians froin Mis-
souri and :,exas, obtained ·by him during the fall of 1891, a°:d deposited in the 
museum (2n311). (See nuder H.P. Thompson.) 
"A report on these fishes will he publi bed in the Fish Commission Bulletin Th 
e~ort has been rec~~tlytrnbmitted to Con~re~s b;Y" Prot ~nnu~l.lI!,, · - · ' 
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FISHER, Dr. A. K. (See under Fred. Fowler.) 
Fisrnrn, Di:. H . I. (Lebanon, Ohio). Chain-link, supposed to have been broken by 
lightning. 25815. 
FITZGERALD, J. C. (Greenville, S. C.). Jointed or glass snake. Purchase. 25484. 
FLEMING, J. W . (Silver City, N. Mex.), through G. P. Merrill, U. S.NationalMuseum. 
Rubbing-stone for dressing hides, from Thompson County. 25308. 
FLORIDA PHOSPHATE COMPANY (Phosphoria, Pla.), through W. S. Warner. Samples 
of phosphate rock from various localities in Florida. 24676. 
FOOT.E, A. E. (Philadelphia, Pa.) Specimen of meteoric iron and meteoric iron 
altered to limonite frolll Canon Diablo, Arizona (purchase) (24751); specimen o~ 
anglesite and one o:f matlockite from Cromford, De'rbyshire, England (ex-
change) (25203); two specimens of calcite from Guanajuato, Mexico (purchase) 
(24205). 
FORD, Hon. J. C. (See under Kingston Exposition, Bahama Court.) 
FOREST AND STREAM PUBLISHING COMPANY (New York City). Head and tail of At-
lantic salmon (Salmo salar) from the mouth of the Cabbassaco)lite River. Sent 
to the company by Mr. John T. Richards, of Gardiner, Maine. 25170. (See 
under V. L. Tiphaine.) 
FORRER, R. (Strassburg, Germany). Specimens of Arentine pottery and Coptic 
cloth. Purchase. 24690. 
FORRESTER, ROBERT (Scofield, Utah). Specimens of pectolite pseuclomorph after 
leucite; pectolite and aragonite (satin spar), ores and other material from 
Utah (24611); specimens of wurtzillite (25324). 
FOSDICK, CHARLES R. (Washington, D. C.). Starfish with nine rays. 25094. 
FOWLER, Fmm. (Fort Huachuca, Ariz.), through Dr. A. K. Fisher. Nest and 2 eggs 
of vermilion flycatcher (Pyrocephalit8 rubineus mexioanus). 25726. · 
Fox, WILLIAM J. (Academy of Natural Sciences, Philadelphia, Pa.), through Prof. 
C. V. Riley, thirty-three specimens, representing 20 species of North American 
aculeate bymenoptera, mostly new to the collection (gift) (24873); 2 specimens 
of Calliopsits abdom'inalis Cones, an d a type specimen of 11tfiscophus arnericanits 
Fox, new to the collection (gift) (25364,); collection of aculeato hymenoptera, 
consisting of about 4,000 specimens (including types of :d5 species of Fox), and 
100 exotic t1pecies (purchase) (25769). 
FRA c1s, JOSEPH (Minneapolis, Minn.). Silver medal presented to him in 1867 by 
the citizens of Fluenen, Lake Lucerne, Switzerland. 25281. 
FRANCIS, J.M. (See under James J. Clai:k.) 
FROST, L. L. (Susanville, Cal.). One hundred and sixty-five small rude implements, 
arrow and spear-heads, principally of obsidian; small pebble with groove, prob-
ably used as a line-sinker; and a polished stono object. 25252. 
FULTON, HUGII (London, England). Specimens of Voluta auli.ca L., from the Indo-
Pa.::ific Ocean. Exchange. 24697. 
GAFFIELD, TH0:\fA (Boston, Mass.). ollection of photograph . 25382. 
GAR:\IAN, Prof. '. ( ee under Museum of omparativ Zoology, Cambridge, Mass.) 
AR- ,m, JE E (Wa 1.iin°·ton, D. C.). S r ech owl (1.llegascops asio). 2521!5. 
n ~TER, R. L. ( al•m, Va.). Two. p cimena of shark-pilot (EcheneiBnaucraleB) from 
\ right ville Olrnd, rth ~aroliua, (24625); Cypr · root and knee (24700); 
thr o t th f hark Lamna ou ipidata· tooth of hark, Ileinipristis serra; horn 
. uppo d to b <> lon(Y o Vir inia <le r ariacus vil'ginianus; ancl bo. of om un-
kn wn. p i . fr rn th pho phat b cl on hley Riv r , uth 'arolina (25 124). 
(,' 1mcln .T. II. \Yilliam .. ) 
{.\ 111 :1 _\.. , '. (Bur an of hnol (Yy). • 'p ·im<'n of In<lian food oll cted in 
l 77 fr m th Klamath Indian. (2 1702) · wiunowing-ba k t, haplash mad in 
1 r h: an In liaa b l n i1w t J lam, th R rvation outhw r n (2t071 ). 
:1:1 J Rt·.· 1' n ·. - '<•111larm Lanrahiitt Ob r-, chl • i n e many). 
f ' ,v 'uiu • mammal , and a skull of II/! niqer; 29 p -
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GEISLER, BRUNO-Continued. 
imens, representing 7 species of Birds of Paradise from New Guinea. Purchase. 
25869. 
GEOLOGICAL SURVEY OF CANADA (Ottawa, Canada), through Henry M. Ami. Black-
nosed dace (Rhinichthy.~ atronasus) from the cave and Hot Springs at Ban:ff, in 
the National Park of Cana,da, Rocky Mountains. 25236. 
GRIFFIN, JOHN C. (Ford's Depot, Va.). Eighteen leaf-shaped implements, and 90 ar-
row and spear-heads, mostly of quartzite, from an ancient Indian village site on 
Mill ~uarter Estate, Amelia County. 24757. 
GIBBES, Prof. LEWIS R. (Charleston, South Carolina). Fo-i.u specimens of Pano-
peus wiirdemannii Gibbes (types) from Florida. 24977. 
GIDDINGS, Miss BERTHA S. (Mills College, Cal.), through Prof. Josiah Keep. Wa-
ter-color sketches of 6 species of Californian nudibranchs. 248f'i8. 
GIDDINGS, CHARLES F. (Washington, D. C.). Nest of hornet ( Vespa maculata L.). 
25000. 
GIGLIOLI, Prof. HENRY H. (See under Royal Zoological Museum, Florence, Italy.) 
Gn;BERT, Prof. CHARLES H. (See under William Millmore.) 
GOLSON, EDWARDS. (South Saginaw, Mich.). Silurian corals from the drift near 
Saginaw (25061); 10 chipped disc and rude implements (25360). 
GooD, Rev. A. C. (Gaboon, West Africa). Collection of objects illustrating the life 
and manners of the Fang tribe, and a number of musical instruments. Pur-
chase. 25654. 
GOODE, Dr .. G. BROWN (Assistant Secretary Smithsonian Institution, in charge of 
National Museum). One number of the Analectic Magazine for July, 1819, with 
two illustrations (25676); mezzotint by Peter Pelham, and an engraving by 
T.·D. Booth (25685); 6 parchments containing Jewish marriage contracts and lit-
urgies (25771); engraved copper plate" Port of Ra,ph. Morghen, ·' by Cinelli, nnd 
an impression made from the plate (25848). (See under Smithsonian Institution. 
U.S. National Museum.) . 
GOULD, Dr. H. vV. (San Diego, Cal.). Four specimens of silver ores from the Calico 
District, Sau Bernardino County, sent by req nest of Mr. J<..,. W. Crosby, of Wash-
ington, D. C. 24638. 
GRAM, N. C. (Dyrefjord, Iceland.) Two ladies' side-saddles, one dated 1789, and the 
other supposed to be 250 years oid. 24932. 
GRANIER, Emil (New York City). Co'llection of ethnological specimens from Raw-
lins, Wyo., consisting of Buffalo mask, :fine model of tent (painted and com-
plete), flnte, medicine-man's wands, moccasins, wheel game, stone hammer, 
eagle-bone whistle, and numerous other articles. Exchange. 24-931. 
GRANT-BEY, Dr. JAMES (Cairo, Egypt). Two glass Arab lamps. 25741. 
GREGER, A. (Russian legation, Washington, D. C.). Photograph of a Russian vil-
lager. 24896. 
GREEGOR, ISAIAH (Jacksonville, .Fla.) Marine shells chiefly from the Indo-Pacifi.c 
Ocean (gift) (25159); dried barnacles fromNassau, ·Bahama Islands (gift) (25529); 
punched lantern used in 1822 (gift), and pathologic and dressed shells (exchange) 
(25714). 
GREEN, ASHDOWN (Victoria, British Columbia). Fine specimen of Chirolophus 
polyactocephalils. 24711. 
GREEN, BERKARD R. ('Washington,· D. C.). Thirty-three lantern transparencies of 
heads of human race, built into the Library of Congre~s. 25727. 
GRoNDAL, BENJAMIN (See under Icelandic Natural History Society.) 
GROTTENTLIALER, v., & Co. (Philadelphia, Pa.). Twelve pine tools. Purchase. 
25582. . 
GURLEY, 0. A. (Cleveland, Ohio), through Mr. George C. Maynard. Morse regis-
ter, h lon°'ing to the Old Time Telegraphers' Collecti(')n. Deposit. 25098. · 
H. Mis. 114, pt. 2--35 
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GURLEY, R. R. (U. S. Fish Commission). Land and fresh-water shells from Texas 
(25267); hammock from Moravia (20397). 
HADDON, Prof, A. C. (Royal College of Science for Ireland, Stephens Green, Dublin , 
Ireland). Collection of ethnological objects from Torres Straits, Australia. 
24726. 
HALE, Dr. E .. M. (Chicago, Ill.). Snake ( Osecola elapsoiclea), from Florida. 25595. 
HALL, B. H. (Washington, D. C.). The Kearney Cross, Birney'sDivision (oneofthe 
thousand bronze decorations given by General Birney in 1862-'63 to his soldiers 
for bravery). 24966. 
HALL, CHARLES H. (South Glastonbury, Conn.). Three specimens of feldspar . 
24895. 
HALL, Prof. C. W. (See under Prof. A. D. Meeds.) 
HAI,L, I. T. H. (C1>lorado Springs, Colo.). Five photographs of human habitations. 
25448. 
HAMLIN, Dr. A. C. (Bangor, Me.). Ten cut specimens of tourmaline and 19 of red 
and green tourmaline, quartz, and cassiterite. Exchange. 24943. 
HAND, C. H. (Butte, Mont.), through Messrs. Packard and Melville, of the U. S. 
Geological Survey. Specimens· of granite with native copper and copper oxide 
. from Rice's Addition mine. 24797. 
HANSirn, E. A. (Bellevue, Iowa). Arrow-bead, drill, specimen of crinoid an<l shell 
(24938); 3 concretions (25377). · 
HANUKA, Pinkas (Washington, D. C.). Pair of P ersian leather shoes and stockings. 
24953. 
HARBER, J..,ient. G. B., U. S. Navy (Coast Survey). Fur clothing, consisting of 
coats, l eggings, boots, pouch, mitts) hoo<l , and boa) ma<le by the Yokuti of 
· North Siberia,, and worn by Mr. Harber on the Len;:i, Delta during his conne.ction 
with the Jeannette relief expedition. 25334. 
HARiun, DAVID A. (See under Interior Department. U.S. Geological Survey.) 
HARRIS, GEORGI<J E. (Cassville, Mo.). Larval and seven cave salamanders from 
I ock House Cave, Missouri (gift) (purchase) (24862, 25636). 
HARRIS, GEORGE F. (London, England). Collection of eocene fossils chiefly from 
the Paris basin. 24771. 
HARRIS, GEORGE H. (Rochester, N. Y.). Flint knife mounted in handle, and a blade. 
25468. 
HAn.ms, JOSEPH A. (MonctonJ New Brunswick). Limestone. 24612. 
HART, G. B. (Baltimore, Md.). Pigeon in the flesh. 24649. 
HART, J. C. (Union Point, Ga.), through J. L. Black. Magnetic ores. 24741. · 
IlART, WILLIAM: W., &. Co. (New York City). Woolly monkey (Lagothrix cana) in 
the flesh (24567); baboon · ( Cyr10cephalus1 sp.) in the flesh (24569) . Purchase. 
HARn1A , J. l\L 1 through Mr. F. A. Lucas, U. S. atfonal Museum. Specimen of 
calcite and qnartz from Texada I ]and, Gulf of Georgia, British America. 
24 01. 
HARYEY, Rev. l\J. ( t. John's, Newfonudland). , kiu a,nd, kull ofhoo<led seal (Cys-
tophora ci-istata). 257 3. 
IIA, KIX \"\ O0D Vt:.:LCANIZI TG 'O:\IPANY ( Tew York City), through harles Bullman. 
J of vul anized wood. 25040. 
H ,n u, Ind .) . Two salamander ( ;pelerpes rnaculiccwclus) from 
hy l\Ir. E. R. Quick (24687) ; 4 ·alamancler · ( ,pelfrpe 
oJJ ·tion f uak on which wa ba eel th donor' paper 
a hit of rtain, 'nake "('.r65~) . (, nnd r, . 0. "\VaJ-
ITA ncti n 'it· K. 11 .). Block of and ton from dyk inn rth-
7 1) · photo raph of a , an 1 ton cl •kc in th rime I ality 
of Ill t rite fr m Kiowa 'onnty (2:''.ri ). (.' nnd r Jame 
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HAZEN, Dr. D. H. (See under Robert .Depue.) 
HAZEN, Mrs. MILDRED McLEAN (no address given). Collection of ethnological ob-
jects consisting of pictures, buffalo-robe, pipes, bead-work, weapons, musical 
instruments, clothing, and other artfoles obtained from the Sioux Indians, and . 
a number of objects from Alaska. Deposit. 25478. 
HEALD, F. E. (Manchester, N. H.). Jnfusorial earth from Chalk Pond, Newbury. 
24716. 
HEALY, Capt , M. A. (See under Treasnry Depa.rtment. U. S. Revenue Marine 
Service). 
HEATON, CHARLES M. (Washington, D. C.), through George C. Maynaru. Morse 
register and relay used in 1848, belonging to the Old 'l'ime Telegraphers' Collec-
tion. Deposit. 25119. 
HEDLEY, CHARLES. (See under Dr; J. C. Cox.) . 
HEMENWAY, Mrs. MARY (Boston, Mass.), through Dr. J. Walter Fewkes. Twenty-
three photographs of pottery, and a collection of ethnological and archreological 
objects from the table-lands of northeast Arizona. Deposit. 25631. 
HEMENWAY SOUTHWESTERN ARCiliEOL0GICAL EXPEDITION (Boston, Mass.), through 
Dr. J. Walter Fewkes. Three sheets of drawings of prints illustrating ceremo-
nials of the Tusayan villages. 25338. 
HEMPHILL, HrrnJ;lY ( San Diego, Cal.). Skull of gray fox ( Urocyon 1!'i1'ginianus). 
25011. -
HENDERSON, J. C., JR. (Washington, D. C.). Collection of crustaceans, shells . 
mollusks, snake, and 11 species of fishes from the '.vest coast of Florida. 25300. 
(See under Charles T. Simpson.) 
HENDLEY, JOHN (Washington, D. C.). Two plaster casts of African horns. Pur-
chase. 24886. 
HENDRICKS, G. D. (Washington, :b. C.). Drilled tablet found in Tipton County, 
Indiana. 25462. . . 
HENKELS, S. V. (Philadelphia, Pa.). Three stone objects from New Jersey. 25624. 
HENSHAW, H. W. (Bureau of Ethnology). A fine set of mounted herbarium plants 
representing the genera Quercus, Aster, aml Sol-iclago, fr9m the District of C~lum-
bia (25291); collection of reptiles, batrachians, ancl fishes from Virginia and the 
District of Columbia (25322). 
HERELL, F, J. (Hunton Hill, Md.), through Mr. Robert Cohen. Young great blue 
heron (.A'/'(leci heroclias) in flesh. 24618. · 
HERRAN, Hon. THOMAS (Hambmg, Germany). Twenty-five gold ornaments from 
prehistoric graves in the Province of Antioquia, United States of Columbia, 
pnrchase<l by Mr. Herran at the request of the National Museum; carved stoue 
from a cave near Sibate, Province of Cnndinamarca, presented oy Mr. Herran. 
24547. 
HERRERA, Prof. A. L. (Mexico, Mexico). Small collection of ttlcoholic fishes from . 
Matsoronga, Cordova, and Vera Cruz. 24769. 
HIGDAY, H. M. (Ingalls, Kans.). Insects. 24871. · 
HILGARD, Mrs. J. E. (Washington, D. C.). Sevres vase presented by the French 
Government to Prof. Hilgard. 25172. 
HILL, C. A. D. (Pensacola, Fla.). File-fish or fool-fish (Monacanthus). 25717. 
HILL, R. T. (Austin, Tex.). Two samples of iron ore from Iron Mountain, Llano 
County. 24642. (Seeunclerlnterior Department. U.S. Geological Snrvey; and 
rnithsonian Institution. National Zoological Park.f 
HIL~, Dr. T. Scott (Augusta, Me.) . Eight arclu:eological objects consisting of a flint 
implement, a flake of :fii1c-grained quartzite from an Inclian fire-place on the Ken-
nebec River, and 6 rude flint impleme11ts fonnd ou the shore of Moosehead 
Lake, near Mt: Kineo, Me. 25858. · 
HIND ,. J . E. (Brooklyn, N. Y.). Relief-block printing from blocks produced by 
screen process in ovember and December, 1878. 25649. 
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HITCHCOCK, FRANK (Department of Agriculture). Sparrow-hawk (Falco sparverius) 
in the flesh (25380); red-tailed hawk (Bnteo bo1·eaUs) (25481); sparrow-hawk 
(Falco sparveriw1) in the flesh (25493); sparrow-hawk (Falcospar1,erius), meadow 
lark (St·urnellctmagna) in the flesh (25530); meadowlark (Sturnella rnagnci) in flesh 
(25540); meadow lark (St1wnellct magna) and blue jay (Cyanocitta m·istata) in 
the flesh (25544); tortoise, collected by Mr. E. A. Preble on the Potomac Flats, 
D. C.) (25574). • 
HITCHCOCK, U,OMYN (U. S. National Museum). Six copies of t,he so-called "Peking 
Gazette," the oldest newspaper in the world, and now published daily in Pekin 
(gift) (25569); skull of walrus from Anadir Bay, Bering Strait (purchase) 
(25715). (See under Smithsonian Institution. U. S. National Museum.) 
HITCHCOCK, Dr. T. S. (Oswego, N. Y .. ). Three photogra,phs of carved powder-horns, 
inlaid table and a design for a monument. 25187. 
HODGE, H. G . . (York, Ill.). Specimens of beetles, Canthon lmvis and Onthophagus 
pensylvanicus. 25799. . 
HOFF::11AN, HARRY A. (Philadelphia, Pa.). Drum-major's staff, with case. 25270. 
HOFFMAN, Dr. W. J. (U. S. Bureau of Ethnology). Collection of ethnological ob-
j ects obtained from the Menomoni and other Indian tribes in Wisconsin and 
Minnesota, illustrating the arts and religious pr~ctices observed by them. Pur-
chase. 24872. (See under Smithsonian Institution. U. S. Bureau of Eth-
nology.) 
HOLMES, W. H. (Bureau of Ethnology). Three rude implements from an ancien 
Indian quarry, Indian Territory. 25224, 
HOLZNER, FRANK X. (U.S. Army, Fort Snelling, Minn.) . . Two mice (Sitomys le1t-
cop11s andSitomys michiganensis), shrew (Bla1·ina brevicauda), 3 specimens repre-
senting 3 species of birds' skins. 25042. 
Hooo, JOHN H. (West Washington, D. C.), Fisherman's carved wood reel, for-
merly the property of William Hood, of Philadelphi_a. 24884. 
Hoon, WM. (See vnder John H. Hood.) 
HOPKINS, C. L. (Umatilla, Fla.). Three specimens of hog-nose snake (Heteroiion 
platyrhinns). 25626. 
HORNADAY, WILLIAM T. (Buffalo, N. Y.). Three skjns of deer, Cariacus sp., from 
Texas. 24568. 
HORNBROOK, R. L. (Butte, Mont.), through W. H. Melville, U. S.Geological Survey. 
NrLtive silver in chalcocitc, from Gagnon mine, Butte. 24804. 
HOVEY, GEORGE U. S. (White Church, Kan!!.). Dorsal valYe of Procluctus symrnctri-
cus . 25630. 
HOWARI>, E. L. (Herndon, Va.). Two specimens of asbestos from Hunter's Mill, 
Fairfax County. 24785. 
H WELL, E. E. (Washington, D. C.). ix cut and 2 rough opals from Queensland, 
Australia (24752); 40 specimens of ores from various localities (25277). Ex-
hange. 
He Y Dr. P. R. (Racine, Wi ·.). JTield-mouse ( itomys leu opus). 25566. 
JI BBAnD, lIENJ Y G. ( To addres given.) Two tadpole from Great, alt Lake, Utah. 
25666. . 
lil'DDLE To.· Jo11x R. (Kanawha FalJ a. ). Don] le-b ud d ·nake. Pnr-
ha · . 24 2 . 
Jin,sE .J. "\\'. un<l r .T. . Bird.) 
(La Harp , Ill. ). In rihC'd , tone. ]) •po it. (1 e urned, ) 
If 1:r,r., A.·.· . (.' 
JI r .• \ . • J. (Lamar 
ofJa 
II · . .1011 
iug in • 
lllHl r .dr . '. L. Jc 'nllouoh.) 
•· .• fo. ·.) . Tw Jv ,p im 11 of ilic-ifiecl wood and .. 
af.). ,·p <'im n of fnngn (Jlfrrnlius lachrymana), foun l 
r of a ~ •!low fir tr · or Or gou pin . 2~70 . 
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Hm-m, GOSTINE L. (Providence, R. I.). Buff stick used in daguerreotyping iu 
1857. 25296. 
HURTER, Juuus (St. Louis, Mo.). Specimen of Coluber obsoletus and one of Engys_ 
toma caroUnense (24902); alcoholic specimens of reptiles and amphibians chiefly 
from St. Louis (25751); snakes from Alabama ancl Missouri (25873). Exchange. 
ICELANDIC NATURAL HISTORY SOCIETY (Reykjavik, Iceland), through Benjamin 
Grondal, president. T\vo wooden carved vessels used in eating, girdle with silver 
fibular, coat . and h ead-dress forming portion of costume of a woman over 100 
years of age. Exchange. 24633. 
IJlMA, Dr. J. (See under Science College Museum, Imperial University, Tokio, 
Japan.) 
INGLE, EDWARD, (Washington, D. C.). · Fetich taken from a negro prisoner at the 
city jail. 25163. 
INTERIOR DF:PARTMENT. 
U. S. Geological Survey (through Maj. J. W. Powell, Director). Specimen of 
wavellite from Steamboat Springs, Chester County, Pa. (24550); collection of 
fossil insects, describetl and figured by Prof. S. H. Scudder, of the Geological 
Survey, Vol. xm, Hayden Reports (24593); through. Prof. 0. C. Marsh, 380 speci-
mens of vertebrate fossils transferred from the Snrvey to the Museum (24627); 
minerals embracing pink grossularite, tridymite, orthoclase, sylvanite, em-
plectite, fluorite, mimetite, jamesonite, adularia, smoky quartz, tourmaline, 
wernerite, and strontianite (25090); fossil plants sent by Dr. J. S. Newberry, of 
Columbia College, New York City, to the Survey, and transferred to tho Museum 
(25219) ;- collection of vertebrate fossils from the estate of the late Dr. Leidy, 
of Philadelphia, Pa. (25345*); 43 specimens of minerals from various localities, 
consisting of agate, selenite, satin sparJ calcite, :fluorite, quartz, phlogopite, 
serpentine, chalce<lony, massive apatite, sta.lactite, dolomite, calcite and kaolin 
in quartz geodes (25451); chalcedony from Frankfort, Ky. (25541); 2 specimens 
of bornite from the Gillis' Company's mine, Guilford County, North Carolina 
(25724). 
Collected by Mr. Frank Burns: Specimen of pyrolusite from one mile east of 
Walnut Grove in Mnrphees Valley, Etowah County, N. C. (25851). 
Collected by Dr. T. M. Chatard: Forty-six specimens of minerals from North Car-
olina, 10 specimens from Georgia, and 1 specimen from Pennsylvania, consisting 
oflucasite, asbestus:. coruuclum, vermiculite, rnstatite, talc, garnet, sunstone, 
andesite, diaspore, chrysolite, margarite, amphibole, and spinel (25260). 
Collected by Mr. David Harrah, Burchard, Nebr.: Tooth .of Petalodus destructor, a 
carboniferous selachian (25143). 
Collected by Dr. Walter P. Jenney: foti.r specimens of calcite, 2 specimens of spha-
lerite, 11 specimens of calamine, and 1 specimen of galena from Aurora,, Mo. 
(24530); 19 specimens of pyrite, sphalerite, cerussite, and smithsonite from 
Galena, Kansas, and Sherwood, Jasper County, Mo. (24930); 44 specimens of 
galena, 15 specimens of sphalerite, and 12 specimens ofcalcite on galena froni 
Joplin, Mo. (25024, 25174.) · 
Collected by Mr. W. Lindgren: thirty-four specimens of radiated brown tourma-
line from Colfax, Nevada County, Cal. (25627). 
Collected by Dr. W. H. _Melville: twenty-nine specimens of minerals, consisting 
of barite, galena, plattnerite, garnet, and cerussit,e from near Mullan, Idaho 
(25034); minerals from Dillon, Mont. (25768). 
Collected by Prof. S. L. Penfield: Specimen of lmbnerite from North. Star _miue, 
and 2 specimens of gnitermannite and zufliite from Zuiii mine, near Silverton, 
Colo. ( ~eposit) (2~763); rock showing slickonsides f!·om Central Colorado (24789); 
59 spccnmens of mmerals from Colorado, consisting of aragonite, mimetite, cerus-
* Deposit. 
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site, pyrite, native gold, rl10dochr0Bite, galena, orthocla,se crystals, embolite, 
hyalite, and calcite (25261). 
Collectecl by H. W. Turner: five specimens of garnet and 4 specimens of epidote 
(24192). 
Collected by I. C. Russell: two pairs of snow-shoes from Charley's Village, Yukon 
River (25256). 
Large collection, consisting of 10,566 specimens of cretaceous invertebrate fossils 
from Alabama, California, Colorado, Dakota, Mississippi, Montana, Oregon, 
Texas, Utah, Washington', aIHl ·wyoming, obtained by Messrs. G. :I<'. Becker, 
C. B. Boyle, Prank Bums, C. B. Copeland, J. S. Diller, E.T. Dumble;R. T. Hill, 
L. C. Johnson, T. W. Stanton, R. W. Turner, C. D. Walcott, L. F. Ward, Walter 
H. Weed, C. A. White, and Bailey Willis. (See under C. W. Cunningham, Otto 
J. Klotz.) 
INTRAM, ROBERT (Chenowith, ·wash.). Centiped (Chomatobius ruber), and a milleped 
(Chcerornopus sp.). 25535. 
IVES, FRED. E.(Philadelphia, Pa.). Fourspecimensillustratingthemakingofaplaster 
mold from a swelled gelatine relief as used in the original "IveH process" 
(25526); com1)osite helio-chromes (transparencies), arrangement of blue and yel-
low silk; 2 photographs from blne and yellow silk, chromo; 2 photographs taken 
from chromo, obtained through Mr. S. R. Koehler, of the U.S. National Museum 
(25534). 
IVES, NATHAN. (See under B. T. Nash.) 
JACKSON, F. WOLCOTT. (See nuder J. H. Mccreery.) 
JACI{SON, THOMAS H. (West Chester, Pa.). Set of eggs of white-tailed ptarmigan 
(Lagopu-9 leucurns) from Col_oraclo. Purchase. 25045. 
JA 'OBS BROTHERS (Washington, p. C.). Dog "Marco" in the :flesh. 25284. 
,JA:\IE , JOSEPH P. (Washington, D. C.) . Catalogue of pictnres and studies by 
Henry Mosler. The National Academy of Design, 1885. 25621. 
JAPANESE TRADING COMPANY (New York City). Specimens of wood car vings, 
bronze, aml banko figures. Purchase. 25235. 
JAQUAY, H. R. (, .vracuse university, Syracuse, N. Y.). Specimens of Oniscidce. 
Exchange. 24982. (For full entry see under 0. P. Cooke.) 
JARVIS, Lieut. D. H. (See under Treasury Department. U. S. Revenne-Marine Serv-
ice, Capt. M.A. Healy.) 
JAvrns, F. H. (Washington, D. C.). Snapper of grunter (Littjanus ·stearnsi), cre-
valle ( Caranx hippos\ and Irish pompano or silver jenny ( Gerres g1tla). 25367. 
JAVIN, & COMPANY (Washington, D. C.). Bea-robin (Prionotus caroliwus) . 25710. 
J .ENK , Prof. J. W. P. (Brown University, Providence, R. I.), through Dr. George 
Marx . . Department of Agriculture. Two specimens of Olfersia, n. sp . (found 
on a dead panther) from Florida; tree-frog, lizard, and snake from Indian 
River. 25 12. 
JE ~rY, VI TOR A. ( . .'. Con. nlar Agent, l\laca sar Celebes). VioUn, with bow, 
u ed by th 11ati v in the interior of outheru and ea ·tern Uelebe , guitar or 
mandolin fr rn i land, fr T native bristian at Am-
h <la 1 nt the in ; mall shell fonnd along 
t n ar ar ologi elebes, Ea t .Java, I lands 
of Bally on th n f L Ill ud oth r adjac nt island . 
r ·,. 
J1; al y). Or fr rkan a (25r3) · 
th from Morn ar l\Iin , Iarion 
n rom , 'an I al. aucl one of 
. ncl r Int artm nt. 
LIST OF ACCESSIONS. 551 
JOHNSON, L. C. (U.S. Geological Survey). Fresh-water shells from Waddcll'fi mill-
pond, near Marianna, Fla. 24991. (See under lnteri~r Department. U. S. Geo-
logical Survey.) 
JOHNSON, Judge L. C. (Gainesville, Fla.). Specimens of scorpion (Centriirus vit-
talus). 25877. 
JOHNSON, Prof. 0. B. (University of Washington, Seattle, Wash.). Alcoholic speci-
mens of h ermit-crabs from , i jctoria and Port To-wnsend. 24584. 
JOHNSON, S. B. (Shreveport, La.), through Frederick W. Mally, assistant entomol-
ogist, U. S. Department of Agricu]tnre). Bone of alligator gar (Lepiclosteus 
tristmchiis), taken from under a strata of rock at Rocky Point, La. 24704. 
JOHNSTON, Miss F. B. (Washington, D. C.). Two silver prints in color; two pho-
tographic portra,its of vV. H. Fox Talbot, and a "World's dry plate camera" 
complete. 25319. (See under Alexander Beckers, George M. Bretz:) 
JOHNSTON, F. J. (New Carlisle, Ohio). Fragments of skull, bones, and three pieces 
of flint found in a gravel pit. 25633." 
JONES, Dr. LEVI (Zirconia, N. C.). Indian axe. 24996. 
JONES, W.W. (Silver Cliff, Colo.). Specimen of cernssite a1;1.d one of nadorite ( f) 
with cerussite. 25368. 
JOUETT, Admiral and Mrs. JAMES E. (Washington, D. C. ). Dish and ewer of "pre-
cious metals," presented to Admiral Jouett for services rendered in saving from 
shipwreck the British steamship Historian, in the Caribbean Sea, in 1885. 
Deposit: 25680. 
JouY, P. L. (U.S. National Museum). Skin of otter(Lutronectes sp.), from Korea 
(24558); reptiles from Korea (purchaAe ), and 71 birds' skins, representing 59 
spec-ieA from yarious localities (exchange) (24877). (See under Reverend R. T. 
Liston, Georg-e B. Marsh, Smit.hsoniari Institution. U. S. National Museum, 
H. M. Stanley, Frank T. Woods.) 
KAYSER, WILLIAM (Wapakoneta, Ohio). _ Specimens of coleoptera and lepidoptera, 
representing 25 species. 24631. 
KEDzrn, GEORGE E. (State Geologist,, Ouray, Colo.). Specimen of rhodochrosite 
and mangan-dolomite, from Bear Creek, collected by Prof. S. L. Penfield, U. S. 
Geological Survey. ·24741, 
KEENEY, Judge C. D. (Socorro, N. Mex.). Gypsum andsiliceous sandstone. 25512. 
KEEP, Prof. J OSIA.H. ( See under Miss Bertha S. Giddings.) 
KELLEY, Lieut. Jo1-rn F. (Metropolitan Police, Washington, D. C.). Police baton 
· carried by the Auxiliary Guard, a night police force of Washington, D. C., prior 
to 1861. 24817. 
KENASTON, Prof. C. A. (See under Cha1:]es McLaren.) 
KERRISON, C., jr. (Charleston, S. C.). Three models of fish-hooks. 24813. 
KETTERLINUS PRINTING HOUSE (Philadelphia, Pa.). Proof-book of a plate chromo-
lithographed for Capt. Bendire's work on birds' eggs. 25579. 
KINCAID, 'l'REVOR (Olympia, Wash.). Specimens of coleoptera, representing forty 
species, two of which are new to the collection (24663); four speciniens of 
Rosalia funebris ancl one of Zacotus rnatthewsii (24909); specimens representing 
14-2 species of coleoptera (25637). · 
KINGSTON EXPOSITION (Kingston, Jamaica). 
St .. Vincent Court, through Mr. F. A. Ober. Collection of ethnological oujeets, 
native products, fish-traps, and other objects from the West Indies (25008). 
Jamaica Court, through Mr. Welsh, commissioner at Kingston, and Mr. F. A. 
Ober. Collect.ion of materia meclica from the West Indies (25009). 
Baham~L Court, through Hon. J. C. Ford, commissioner at the exposition, and 
Mr. I•'. A. Ober. Collection of sponges from the West Indies (25010). 
Km CH, Lour . (See under Williamsburgh Scientific Society.) 
KLINE, _W11,LIA:\'.I (Toledo, ~hio), through ¾r. George C. Maynard. Morse telegraph 
register and key used m 1850, telegraph-insulators, and a specimen of twisted 
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KLIXE, \VILLIAi\r-Continued. 
telegraph wire, belonging to the Old-Time Telegraphers' collection. Lent. 
25096. 
KLOTZ, OTTO J. (Preston, Ontario, Canada), .through Interior Department U. S. 
Geological Survey. Specimen of amber on debris and one in winnowed debris. 
from the shores of Cedar Lake, North-vVest Territories, Canada. 25190. 
KNIGHT, M. D. (See under L. Vaden & Co.) 
KOEBELE, A. (See under U. S. Department of Agriculture.) 
KOEGLER, FRANZ (Brooklyn, N. Y.). Two specimens ofpboto-mecbanicalgrain-work 
produced with screens made by the donor. 2574n. 
KOEJ-TLER, S. R. (U. S. National Museum). Scale of tints from black t,o white, made 
by the donor. 25177. (See under Prof. Charles F. Chandler, Hamilton Emmons, 
Fred. E. Ives.) 
KosT, Dr. J. (Tiffin, Ohio). Four fossils from Florida (24753); natural casts of 
septa of fossil Nautilus, Nautilus zic zao (24850). 
KRAMER, WILLIAM V. (National Zoological Park). Copper coin of Dutch East Indies, 
1858, and copper coin, 1 cent, of the British North Borneo Company. 24661. 
KUNZ, GEORGE F. (Hoboken, N. J.). Collection of castings of figures, gypsy pots, 
kettles, and pitchers, a set of standard Russian weights, iron ores, and samples 
of sand from which castings are made, transmitted by Consul-General John M. 
Crawford, St. Petersburg, Russia. 25234. 
LA COE, R. D. (Pittston, Pa.). The first installment of a collection ci fossil plants, 
known as the Lacoe Collection. 25426. 
LAMAR, T. G., & Co. (Langley, S . C.). Specimens of kaolin. 25211. 
LAMB, T. F. (Portland, Me.). Pifteen specimens of minerals, consisting of musco-
vite, lcpidolite, ca ·siterite, a11atite, montmorillonite, sodalite, Yesuvianite, feld-
spar, albite, beryl, and phanakite from various localities. Exchange. 24928. 
LAMBUTH, J. W. (Cafi.on City, Colo.). Forty-two archreologica,l objects from Kansas 
and Colorado. (Some presented and others deposited). 25536. 
LANE, L. C. (Frankfort, Ky.). Fossil shells. Exchange. 25523. 
LAXGDALE, Jorrn W. (•Wa hington, D. C.) . Eight minerals (exchange), 254 archreo-
logical objects, consisting of rude and leaf-shaped implements of q ilartz, quartz-
ite and jasper, arrow and spear-head➔ of quartz, quartzite and felsite, and a 
stone hatchet partly polished (gift) (25452); peat from Oregon (gift) (25480); 
rocks from the District of Columbia (gift) (25673). 
LATTIN, FRANK H. (Albion, N. Y.). Set of egg of Porzanaja1naicensis, and an egg 
of Dendroioa gracice (purcha e) (253 ) ; 4 modern gun-flints from an island in the 
hio River, near Pitt burg (25 07). 
LAUBACH, HARLE (Riegelsvill , Pa.). One hundred and eighty-seven archreoiogi-
·al ohjects con i. ting of lrnrnm r- tones, rude ja per implements, a.nd other 
mat rial from'' Durham, Indian Quarry," Bucks County (25149); 7 rnd; imple-
ments of ja per and 2 arrow-h ad from Weider Valley, Pennsylvania (25312). 
LAWS FRA.""KLI.' (Window -. '.). Three s11ecimen of arfved ,·onite. 25772. 
Lim, 'EOR ,E (\Va hington, D. '. ). Boot d white fan-tail pigeon. 24980. 
LEE \ . . (Wa binrrton , D. . ). En li h fan-tail pirreon (2454.0, 247 8). 
LEIDY Dr. (,' und r Interior lJepartm nt. l;. . Geological, nn y.) 
LEIZEAR IT. IT. (, andy, prin , f1l. ) . H cl-tailed ha.wk (Buteo borealis) i11 tbe:fle b. 
r:, 5. 
LEJZEAJ w. . w . (,'aucl~· , 'pring, Jcl. ). 
LE:'\J . , l>r. ,J. H. (. - w Alb 11,· Ind. ) . 
'lark and Fl Td ·om1 i , 011 
h and on•. 
. r:;u . 
Two hawk iu ihe fl.e h. 252 0. 
Ei 11hty-four arch~ olo•Tical obj ts fr m 
of rnd - hipp cl implement , arrow and 
frao-m nt of pott ry fo i1 and r c nt 
.J hn, ~fcl. ) . Two i,;peci s ,f llc k and a borr-no 
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LEPP, PETER (East Saginaw, Mich.). Skin of blackbnrnian warbler (Dendroicci 
blackburnic.e (gift) (25564); 5 specimens, representing 5 species of owls (exchange) 
(25583); 3 screech owls (Megascops as'io) (exchange) (25774). 
LETTRICK, E . F . (Mullan, Idaho). Pyromorphite with cerussite from St. Regis, 
Mont., collected by Dr. W. H. Melville, U. S. Geological Survey. 24933. 
LEWIS, GEORGE A. (Wickforcl,· R. I.). American eider (Sornaterict dressPri) in the 
flesh . 25365. 
LEWIS, MERRITT (U. S. Pension Office). Carved stone pipe found in Clinton County, 
Mich. 25309. 
LIDGERWOOD, Mrs . JOHN H. (Speedwell, Morristown, N. J.). Cup and saucer 
b:rought from Europe on the steamship Savannah by Capt. Moses Rogers, and 
))resented to Judge Stephen Vail, of Speedwell, N. J., the maker of the ma-
chinery of the Sw:annah. 25201. 
LINCOLN, J. M. (New Yo;k City). Fossil teeth and vertebrm (25414); 2 vertebrre 
of fossil whale (25651). 
LINDGREN, W. (U. S. Geological Survey). Rocks and ores from Lake Valley, New 
Mexico . 25622. (See under Interior Department. U. S. Geological Survey.) 
LINDSEY, H. A. (Asheville, N. C.). Specimen of fergusonite from Madison Connty, 
N. C. Purchase. 24949. · 
LINTON, Prof. EDWARD. (See under Fish Commission, U.S.) 
LINTON, W. J. (New Haven, Conn.). Two proofs from wood-engravings by the 
donor. 25259. 
LISTON, Rev. R. T. (Nogales, Ariz.), through P. L. Jouy, U. S. National Museum. 
. Collection of reptiles (24608); specimen of coleoptera, 4 specimens of orthoptera, 
1 specimen of hymenoptera, and 3 specimens of arachnida (24616). 
LIPPINCOTT COMPANY, J. B. (Philadelphia, Pa.). Five chromo-collographic and 
chromolHh prints, illustrations of "yvernelle," etc. 25564. 
LITTLE.JOHN, CHASE (Redwood City, Cal.). Twenty-five birds' eggs from Alaska, 
representing 16 species, 2 eggs each of Urinator lurnrne, Larus glaucesce~is, Dafila 
acuta, Ptych01·arnph-us aleuticus, Sirn01·hynchus pusillil8, Oceanodroma lencorhoa, 
Ste1·na pamclisc.ea, .lEgialitis dub-ia, 111-inga couesij an ~gg each of Synthlibornrnplws 
a.ntiquus, Liinda cirrhata, .F1·atel'C1tla corniculata, Cepphus columba., Lanis brachy-
rhynchus, Olor colunibianiis, Halic.eetiis lencocephalus (25518); 2 eggs of the rare 
Steller's cluck (Eniconetta sielleri) from the mouth of the Yukon River, Alaska 
(25592); skin, nest and 4 eggs of Samuel's song sparrow (Melo8piza fasciatci 
saniuelis) (25731); 2 birds' skins ancl 2 eggs (through Capt. Charles E. Bendire, 
U.S. A.) (25821). 
LLOYD, FRANCIS E. (Williams College, Williamstown, Mass.). Fish parasites, Pan-
c1arus sinuatus Say. 24914. 
LLOYD, ·w1LLIAM. (See under Department of Agricnlture.) 
LOGAN, A. S. (Kansas City, Mo.). One hundred ancl forty-four chips, flakes, and 
other objects of limestone, and a stone pipe, together with a map or sketch of 
the mouncl from which the objecl,s were taken. 25350. 
LOOMIS, Rev. HENRY (Clifton Springs, N. Y.). Reptiles, Japanese shells, crusta-
ceans, radiates and sponges, about 80 :fishes' skins, insects (Scolependra sp.),. 
from Japan (25379); 12 specimens of insects from Japan (25831) . 
L00:\118, LEVERETT M. (Chester, S. C.), through Capt. Charles E. Bendire, U.S. Army, 
Eggs of Biibo vfrginianus, Buteo lineatus, Parus bicolol', and .A ix sponsci from Ches-
ter, S. C. (24939); received direct from Mr. Loomis nine skins of mountain 
olitary vireo ( Vireo soliial'ius alticola) from Cresar's Head (25223); 20 bircls' 
skins, representing 6 species from the same locality (25611). • 
LOPER, S. WAin) (U. S. Geological Survey). Augite rock from East Rock, New 
Haven (gift) (25200); 2 slaus of shale with rain-prints from Durham
1 
Conn. 
(exchange) (25428); 6 specimens of Landed jasper from Crown City, Colo. (gift) • 
(25546). 
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Lo1w, A. W. (Jacksonville, Ill.). Eight specimeus representing 8 species of birds' 
skins (25286); 9 birds' skins, representing 6 species (25409); 18 specimeus of 
birds' skius, representing 11 species (25553); 14 birds' skius, representing 10 species 
(2578!). Bxchango. 
LOUDERl\IAN, H. B. (St. Louis, Mo.). Shell of a, lo.bster which weighe<l 23 pouuds. 
25156. 
LOVE, ROBERT E. (Garrison, Tex.). Specimen of Papilio ajax L. 25743. 
L0VET'r, EDWARD (Croydon, England). Curious old-style fliut, steel, and sulphur 
matches from north Holland (gift) (24603); 8 orient.a,] objects (four from India), 
consisting of a Hnbble-bubble pipe, model of catamaran, armlet, carved . stone 
vase, c _:rvell wooden box, decorated gonrd for betel lime, pottery jug anc1 body 
of stormy petrel nsecl as a candle; 66 rnde implemeuts (paleolithic) and worked 
flakes from various localities in England (exchange) (25615). 
LOWE, BRAXTON B. ( \Vashington, D. C.). Living specimen of sphingid pnpa (Sphinx 
tetrio Fab. f) collectecl at Key West, Fla. 25:245. 
Lowu:, CAMILLE (Knight's Ferry, Cal.) . . Specimen of robber-wasp (Pepsis jonnosa 
Say). 2488?. 
LOWE, Dr. JAMES H. (Knight's Fe1~ry, Cal.). Specimens of petrified wood, asbestus, 
moss opal, aveuturine quartz crystal8, ttn<l agate; eggs and newly batched 
young of M-urgantia, mnnda Stal. 24723. 
LOWENSTEIN, Mr. WILLIAM (Keokuk, . Iowa.). Specimens of Leptw·a, plebeja and 
Canfha,1"is sp . 25012. 
LUCAS, FREDERIC A. (U. S. National Mnseum) Two skeletons of snapping-turtles 
( Chelyclrn serpentina). 25471. (See under J. M. Hartman, W. g:_ Phillips.) · 
Lum1s, LEOPOLD (Washington, D. C.). Hebrew calendars, collected by Prof. Otis T. 
Mason, of the National Museum. 25362. 
Lu ns, MORRIS (Washington, D. C.). Three old-style potte1·y beer mugs from Augs-
burg, Bavaria. 24 738. 
LY CH~ ALEXA.ND.ER (Gainesville, Fla.). Kaolin from Bloomfield. 24604. 
McCARTHY, GERALD (Ralejgh, N. C.). Stems and lea.ves of Cabomba caroliniana 
Gray. 25874. 
McC0R:11ICJC, L. M. (See under Oberlin College.) 
Mc OY, HERBERT N. (Richmond, Ind.). Salamander, Plethodon cinereus e-rytl1ronotus. 
24843. 
McCRm, RY, J. II. (Ocea.nport, N. J.), through F. Wolcott Jackson, general super-
intendent of the Pennsylva.nia Railroad, Jersey City. 1◄~our small shells found 
20 feet below the surface in the marl beds of Monmouth County (25354); old-
st,yle lantern used by Edward Muschamp, a conductor on the Camden and 
Amboy Railroad, during the years 1830-'40 (25376); rec ived direct from Mr. 
McCr ery, fragment of foundation of Sprino-field cprnker church in Burlington 
County, built iu 1727; 91 specimens of cretaceous invertebrate fossils from the 
marl b cl of Monmouth County, ro1ne enting th specie. Ostrea carva Lamarck, 
Tereb1·atella plicala, 'ay, anu Belemnitella mucronalct chlotheim (25543). 
ICC'l'LL0UGH, l\fr ·. C. L. ( Wa hington, D. C.). l\finiatnro manu rript of the Lord's 
Pray •r writt n in 1 36 hy Auua Uunnewell, ai'I. armle woman, by holding the 
pen hetw en 1he to •1,,, 254 9. 
kl )A.'IEL \Y. L. (Tyler Tex.) . Thre pecimens of Cnio anodontoides var. with 
pink na ·rP. r069. 
I •] , .. Ll>, l. ~!AH HALL. - ommi. ion, u. ' .) 
.. I . (('umh rlau wan, ('anada). chuck 
(. Jrrlo111y11 11w11ux , from ·Janel Ho 01); r pre-
. , bir I. o 211 hircl and;; entinll' 
> !Jro . ha ·. J ... B, T. ,'. A fo .'il 
1 of r Lakt• ('11111li rlarn 
thw it ': nnda (2.J.5 4). 
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McGEE, W. J. (U.S. Geological Survey). Silver ores from Mexico. 25195. 
McGINNiss, WILLIA:\1 H. (Youngstown, Ohio). One lmndred and sixteen crystals of 
selenite from Ellsworth, Mah011ing Conuty, Ohio. 25056. 
McGRATH, J.E. (See under Treasury Department. U. S. Coa,st and Geodetic Sur-
vey.) 
McGREGOR, R C. (Denver, Colo.). Frog. 25243. 
McGUIRE, J. D. (See under J.B. Morrow,) 
McLAREN, CHARLES (North \Vest River, Hamilton Inlet, Labrador), through Prof. 
C. A. Kenaston. Crooked knife olJtained from the vVaskopie and Montagn1,is 
Indians of Labrador. 24973. 
McLAREN, vVJLLIA:'II (U. s: National Museum). Irish" Shillalie." 25571. 
McMILLAN, D. T. (Magnolia, N. C.). Fragment _ of a pottery vessel found about 3 
feet below the surface of a marl-bed. 24582. 
MALLERY, GARRICK. (See under Dr. Charles E. \Voodruff~ U. S. Army.) 
MALLY, FREDERICK W. (See under S. B. Johnson.) 
MANTEGAZZA, PAOLO. (See under N atiol'1al Museum of Anth1:opology, Florence, 
Italy.) 
MARKS, M. L. (Washingtou, D. C.). Five gold ornaments from ancient.graves in 
the United States of Colombia. 25150. 
MARKSON, PHILIP A. (Herman's Ranch, Snake River, Oregon). Two specimens of 
copper ore from the Idaho side 11f Snake River (24735); cuprite and na,tive cop-
per from Little Bar, Snake River, collected by Dr. W. FI. Melville, U. S. Geo-
logical Survey (24934); silver ore from Union County (25194). 
MARRON, THOMAS (U. S. National . Museum). Specimen of northern phalarope 
(Phalaropus loba.tus) from Washington Navy Yard bridge. 24768. 
MARSH, Prof. 0. C. (See under Interior Department. U. S. Geological Survey.) 
MARSH, GEORGE B. (Nogales, Ariz.), through P. L. Jouy, U. S. National Museum. 
Alcoholic specimen of iquana ( Clenosaura mnWspinis ?), a rare species, new to 
the alcoholic collection. 24651. 
MAUSH, W. A. (Aledo, Ill.). Three species of unios from the Mississippi Valley. 
Exchange. 24841. 
MAUSHALL, GEORGE (Laurel, Md.). Specimen of woodhare (Lepus sylvaticus) in the 
flesh (24082); jumping-mouse (Zapus hudsoniusJ in the flesh (24793); star-nosed 
mole ( Conclyliira cristata) (25618); garter-snake (25667); skin of purple grackle 
( Quisculus quiscula) (25707). 
MARSHALL, HENRY (Laurel, Md.). Albino gray squirrel (Sci,1,1,rus carolinensis) in tlie 
flesh (24564); common mole (Scalops aqnaticus) in the.flesh (24576); three blueJa;ys 
( Cyanocitta ci·istata) and a hermit thrush in the .fl.e$h (25331, 25497); whippoorwill 
(Antl'ostorn·us vociferus), and a blue jay ( Cyanocitta cristata) in the flesh (25679). 
MARTIN, Dr. D. S. (New York City). Two pieces of lignite from Disco Island, 
Greenland. 24 755. 
MARTIN, T. C. (New York City). Original sketch by S. F. B. Morse, showing cir-
cuit of telegraph between Boston and New York. 24901. 
MARX, Dr. GEORGE. (See under Prof. J. W. P. Jenks.) 
MASON, ·Prof. 0. T. (See under Miss Irene S. Daniel, R. R. Gurley, Leopold Luchs.) 
MATTHEWS, R. E. (Roanoke, Va.). Specimen of Citheronia rcgalis Fab., with eggs. 
25791. 
MAYNARD, GEORGE C. (Washington, D. C.). Lithograph of Thomas A. Edison all(1 
of building in which first telegraph office was opened by Mr. Morse in Balti-
more (deposit) (24944); two English dial-telegraph instruments, and a Kenos111 
telegraph-insulator, belonging to the Old Time Telegraphers' collection (gif', ) 
(25097); Morse telegraph-relay used in the year 1860 '( deposit) (25413). (S( e 
under Panl D. Connor, 0. A. Gurley, Charles M. Heaton, William Kline, I. N 
Miller, W. A. Neill, and The E. S. Greeley Company.) 
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MEA.CHA.M, Mrs. D. B. (Cincinnati, Ohio). Flint flake, four arrow-points, and a shell 
head. Exchange. !:!5091. 
MEARNS, Dr. E. A., U.S. A. (Fort Snelling, Minn.). Shells1 representing 48 species_. 
24840. 
* MEARNS, Dr. EDGAR A., U . S. Army (International Boundary Commission, El Paso, 
Tex.). Birds' nests and eggs; small collection of :fishes, consisting of Moxo-
stonia, Perea, Ictfobus, Clupea., Arniurus, Stizosteiitm, Lepidosteus, Haploidonotus, 
Dorosoma, Ictalurus, Aniblopl-ites, Esox lucius, Po1noxis, Angnilla, Lepornis, Etheo-
stoma, Umbra, Hybopsis, aud Notropisj 140 birds' skins, representing 78 species; 
mammal skins and skulls (25392); collection of mammal skins and skulls, 
cocoons of bag-worm ( Thyridoptm·yx sp. ), cretaceous fossils from El Paso, 
Tex.; 76 specimens of birds' . skins representing 27 species (25578); collection 
of birds' skins, 16 specimens representing 2 species of birds' eggs, mammal · 
skins, turtles (25823); rocks, birds' nest, eggs, birds' skins, mammal skins, speci-
mens of Helix (25879). 
MEDER, FERD (New York City). Engravings, consisting of the Head of Christ, 
Durer; portrait, Van Sichem; Philip II, H. Wierix; Miiller, Anton Graff; mez-
zotirit of J. Ramsden, published January 1, 1791. Purchase. (25734). 
MEEDS, Prof. A. D. (University of Minnesota, Minneapolis, Minn .), through Prof. C. 
W. Hall. Stone slab from the Fort Union group of southern Montana, bearing 
the impressions of several leaves, among which is a specimen of Populus, new 
to science. Exchange. 25292. 
MEIGS, Gen . MONTGOMERY C., U. S. Army (Wa,shington, D. C.). Revolving rifle, in 
mahogany case, invented about 1835, made at Rochester, N. Y., by Billing-
hurst (gift) (24827); through Montgomery Meigs ancl Mary M. Taylor, exec-
utors of the estate of Gen. Meigs (bequeathed by Gen. Meigs and deposited 
in the Musenm), seal ring with intaglio portrait of Julius Cresar, an antique 
stone; large sjgnet of bronze with stone engraved in intaglio; antique of Charon 
and Achilles or JEneas; silver tureen, part of silver service presented by the 
citizens of Baltimore to Commodore John Rogers in testimony of their appre-
ciation of the important aid afforded by him in the defense of Baltimore on the 
12th and 13th of September, 1814; silver teakettle presented to Capt. Montgom-
ery Meigs, U. S. Engineer , by the corporation of Washington, with a resolution 
of thanks approved March 12, 1853, for his report on the Washington Aqueduct, 
presented June 9, 1854, by John W. Maury, mayor, Joseph Burrows, of the 
board of aldermen, and A. W. Miller, of the board of common council, commit-
tee of the corporation; cabinet of coin , medals, and other objects, the cabinet 
made of frn.g111 nts of the wagons used by Gen. , herman in the campaign of 
1 64 a1HL 1865-includiua- a collection of 137 colored glass reproductions of antique 
intaglio gem ; plaster cast of a Thorwaldscn m <lallion; gol<l-mountecl antique 
inta 0 1io "Pbelrn · in Chariot of the Sun;" 58 bronze all(l gilded medal , com-
memorating event in American and Enropean hi tory; 49 modern gold, silver, 
an,l copper coin ,• of England, Germany, ::\1 •xico, Ita.1y, and Spain; 254 silver 
and opp r coin of au·cient Greece and Rome; badge of the nion League 
lnl of PhiJaclelpllia· lll '(1al criveu hy th ~rand Trunk Railway Company of 
'an, cla to per. on di ·tingui bing them ·elves in its s rvice; l>ronze m dal 
award cl t n. :\1 ig for tlJ abin ,John Bridge l,~- th• Centennial omrui -
, iou 1 76 (cl po it) (r 6) · 7 color d k tch s and 23 pencil ketche (gift) 
en ). 
fgrxrLLE l>r. \\'. II. ( · 111ul r ( ' . .:\1. All n ' . JI. Hanel R. L. Hornbrook, E. F. 
A . • Iark.-ou , , ' . L. Pt>lkey, Jut rior JJ partment, l. . eo]o -
f arn for th .1."ational }Iu um, 
'ommi · ion. will 1, found in the 
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MENDENHALL, Prof. T. C. (See under Treasury Department. U. S. Coast, and Geo-
detic Survey.) 
MENEFEE, SPEED S. (Louisville, Ky.). Specimen of native silkworm, Tel ea polyphe-
vuts. 24730. 
MERRIAJ\I, Dr. C. HART (Chief of Division of Ornithology and Marurualogy, Depart-
ment of Agriculture). Four birds' skins, representing 2 species from Florida 
and Texas. Deposit. 25853. (See under Department of Agriculture, Smith-
sonian Institution, National Zoological Park.) 
MERRILL, GEORGE P. (See under Prof. W. J. Brown, .T. W. Fleming; Smithsonian 
Institution, U. S. National Museum.) 
MERRILL, Consul-General SAMUEL. (1$ee under Department of State.) 
METCALF, H. D. (Landover, Md.). Bill oflading of the Philadelphia and Baltimore 
Citizens' Union Line of Transportation, April 18, 1840. 25258. 
MICHAUD, Dr. GUSTAVE (San Jose, Costa Rica), through Prof. C. V. Riley. Thirty-
t~ree specimens, representing 16 species of insects of various orders from Costa 
Rica. 24874. 
MIDDLETON, R. MORTON (South Pittsburg, Tenn.). Specimen of Plethodon cenens . 
25755. 
MILES, L. (Ashley, N. Dak.). Head of prairie hen (1yrnpan11chi1s americanus). 25662. 
MILLER, CHARLES, Jr. (Grand Rapids, Mich.). Fossil shells ancl 5 small a,rrow-
heads. 25711. · 
MILLER, I. N. (('incinn,ati, Ohio), through Mr. George C. Maynard. Morse telegraph 
key, belonging to tlie Old Time Telegraphers' Collection. Deposit. 25095. 
MILLER, Capt. JAMES M. (Washington, D. C.). Original roll and muster of the 
Commander-in-Chief (Gen. Washington) guard for the month of July, certified 
by William Colfax, lieutenant in command; testimonial to good service and 
character of Baron de Arendt, from the War Office, Philadelphia, September 15, 
1778. 25672. 
MILDIORE, WILLIAM (Sitka, Alaska), through Prof. Charles H. Gilbert. Crab. 
24776. 
MINDELEFF, COSMOS (U. S. Bureau of Ethnology). Specimen of calcite pseudomorph 
after glauberite from Rio Verde, Ariz. 24988. 
MITCHRLL, GEORGE (Vancouver, ·wash.). Nests of Cinclus viexicanus. (24615, 2-!670.) 
MITCHELL, GUYE. (Washington, D. C.). Two hundred and fifty-two s1 1ecimens of 
birds' eggs, representing 34 species. 25167. 
MITCHELL, J. D. (Victoria, Tex.). Thirty7eight species of shells (25542); miscella-
neous shells (25837). 
MOFFETT, J. S. (Harrisonburg, Va.). Polished slab of stalagmite marble. 25240. 
MOLLER, THEODORE (Washington, D. C.). War-club of the Ute Indians of Colora·do. 
24994. 
MONKS, Miss S. P. (Los Angeles, Cal.). Recent and fossil shells. 25844. 
MONTANDON, Prof. A. L. (Bucarest, Roumania). Two hundred and twenty-four spec-
imens representing 76 species of Old World hemiptera, well preserved, authori-
tatively named, and new to the collection (24579); 30 species of exotic hemiptera 
(25244); 29 species of heteroptera (25520). 
MONTGOMERY, S. H. (Portsmouth, Ohio). Forty flint implements from Ohio and' 
Kentucky. Exchange. 25375. , 
MOONEY, JAMES (U.S. Bureau of Ethnology). Ethnological objects from the Pinto 
Indians, consisting of a blanket of rabbit skins, 3 arrows, stick-game, fire-drill, 
body of decoy duck, and part of rush mat made by a Winnebago Indian. 254·8: 
(See un<ler Smithsonian Institution. U.S. Bureau of Ethnology.) 
iOOREHEAD, WARREN K. (Camp Hopewell, Anderson, Ohio). Altar made ofbake<l 
clay from a monnd on the north fork of Paint Creek, Ross County, Ohio. 25003. 
fORCOM, G. F. (Chicago, Ill.). Cackling goose (Branta canadensis minfrna) in the 
flesh. 24986. 
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Mon.ELAXI>, vVALTER (vVashington, D. C.). Specimen of La1·inws Jasciatus from 
Fortress Monroe (25742); cunner or blue perch ( Ctenolabrus aclspersus) (25794). 
MORGAN, T. H. (Byrn Mawr, Pa.). Specimens of crustaceans from near Jamaica, 
West Indies. 25373. 
MORGAN, W. J., & Co. (Cleveland, Ohio). Three specimens of chromo-lithogra.phic 
poster work. 25875. 
MORGANTON LAND IMPROVE:VIENT COJVIPANY (Morganton, N. C.). Indian hatchet 
from Cherry Fields, specimens of nlmandite and of corundum altering to da-
mourite from Burke County, and of corundum from Yancey County, collected 
by W. S. Yeates, of the National Museum. 24964. 
MORRISON, Prof. JAMES H. (Luray, -Va.). Bat. from Virg~nia. 25457. 
MORROW, J . . n. (Ellicott City, Md.), through J. D. McGuire. Grooved ax from 
Cumberland County, Pa., and polished hatchet from Hardin County, Ohio. 24910. 
MORSE, S. F. B. (See under T. C. Martin.) 
Moss, ,VILLIAM (Ashton-under-Lyne, Englan<l). Specimens of Bu,lirnus acutu8 with 
microscopic slides, and specimens showing serrated organ and details (24332); 
12 microscopical slides of dentition of British mollusks (25387). · 
MUKIIARJI, T. N. (See umler Department of State.) 
MURDOCH, JOHN (Washington, D. C.). Chromo-photogravure of a Spanish man-of-
war (25333); pair of Eskimo wintei; mittens made of Polar bear skin from the 
village of Utkiavwing, near Point Barrow, Alaska (25515); hootletl frock 
(Atige) (forming costume of a man), made of spotted skin of the tame Siberian 
reindeer, and a pair of highly ornamented full-dress boots ·of rein<leer skin 
(25645); 8 biru skins, representing 7 species, from eastern Massachusetts (25716). 
MURRAY, J. OGDEN (Goshen, Va.). Arrow-heads (25087, 25545). 
MrnnAY, JOHN (Edinburg1J 1 Scotland). Eighty-nine specimens of hermit crabs 
from the Firth of Clytle. 25925. 
Mu CHAMP, EDWARD. (See under J. H. Mccreery.) 
MUSEUM OF C0:i\1PARATIVE ZooLOGY (Cambridge, Mass.), through Prof. S. Garman. 
Two lizards from South Dakota (25031); alcoholic specimen of Azevia pana.men-
8is (25687). Exchange. 
MUSEUM OF Fnm ARTS (Boston, Mass.). Modern impression from a fiftAenth or 
sixteenth century ,vooden block iu the possession of the Museum of Fine Arts. 
2,J947. 
Mus1n;:\1 OF NATURAL HISTORY (Paris, France). Forty bird, •' skins, representing 36 
specie ·, from Madagascar, the Phillipine, aud other ·atljacent isl:tnds (25691); 
through Dr. E. Beaureganl, skeletons of Rhynchotns rujesoen.9, Chauna cltavaria, 
Ketupa lesohe11antti, , arkicliornis wgyptiM, Psophia crepita11s1 Gyps .fulvus, 1'nrac11s 
p11rpure11s, Rhynocluefus jubatu8, Phalacrooorax urile, 7 mammal skeletons, and an 
alcoholic specimen of Chimpanzee (24853). Exchange. 
~I uzzEY, GEORGE E. (Lexington, Ma .). , ilver medal of <'entennial celebration of 
th battle of Lexington, April 19, 1875. 24-958. 
NAHHI , l\Jr . M. L. (Goodricb 1 Mich. ) . 'pedm u of .·erpentine c1uartzite. 24621. 
,._rAsn, B. T. (, yra<"n. e, . Y. ), throngh Hon. J . .T. Belden. Cap ownecl and worn l>y 
athan !Ye duri1w the 11:tYal e1wa0' ment b tween the Kearsarge and .Alabama, 
. hPath-1 ni~ and a.ilor·s palm, al o own <1 by lir. Ives. r14 . 
_ ·,,TIOXAL ~It ·. El':\I OF .L 'TJIHOI'oL0GY (Flor 11t , Italy) through Prof. Paolo Mante-
gazz.. Thirty-. <·YPll nr hwologfral ohjPct from Italy. Ex hanO' . 24919 . 
• A I rn ·., r. )ft• 1:1 ,r OF o T.\ Hr ',\ {, an .To. o ta Rica). Fonr bird ' kins, re pre-
. 1 n p ·i, (2 1 t ► l 1) · t hrong-h Ir. eorg IC 'herri typ pecim u, 
of 111ixr·hixlacr11x, . p. UOY., and Ornilhion p11sill111n "11tbjlanon , 'nlpb. 
· 'ni 1·<1 , tat,•.) . , 1·Yc11 hinl.' . kin,. r pr . <'llti ng 2 
. l" t. lfpl<•wi I8lan<1.. 2:;100. 
· , . \I ,. I • Ja. ). Ei1rl1t C'll arrow-b ad.- :uHL a p ,rforator from 
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NEALE, H. C. (U. S. National Museum). Specimens of quartzite from Potsdam, 
N. Y. 25255. 
NEEB, F. C. (See under W. Seifert.) 
NEHRING, Prof. Dr. A. (Berlin, Germany). Five seeds of Cratopleura helveticci Neh-
ringi, C. Weber, found in peat at Klingi. Exchange. 25510. 
NEILL, W. A. (Cleveland, Ohio), through Mr. GeorgeC . Maynard. Wade telegraph-
insulator, belonging to the Old Time Telegraphers' collection. 25099. · · 
NELSON, E. W. (Bishop Creek, Cal.). Skins and skulls of black bear1 and three 
brown bears (24863); skins and skulls of three deer (25180). 
NEUMANN, Dr. Juuus (Hoihow, China). Two bronze clrums or bells with wooden 
stands, collected by Mr. F .. S. Unwin, of Canton, ·China (25266); collection of 
cocoanut ware, tools used for carving the shells,. fonr hats, two bamboo lamps, 
2 smoothing-irons, crockery ware, wine-cups, and chess-box (25712). 
NEVILLE, ·WILLIAM R. (Houston, Tex.). Specimen of mole-cricket ( G1·yllotalpa 
long-i,penn·is). 25004. 
NEWBERRY, Dr. J. S. (See under Interior Department. U.S. Geological Survey.) 
NEWHALL, W . H. (See under Smithsonian Institution. U. S. National Museum.) 
NEWPORr1 Miss EDDIE (Glasgow, Ky.). Living specimen of snake, Cyclophis cestivus. 
24894. 
NEW YoRic STA'IE MUSI<JUM (Albauy, N. Y.), through Prof. J. M. Clarke. Dupli-
cate specimens of fossils from the Rio de Janeiro Museum collection. 25670. 
NISWANDER, F. J, (La,ramie, Wyo.), through Prof. C. V. Riley. Fifty-two species 
of miscellaneous insects from Wyoming. 25357. 
NOEL1 PAUL-(Rouen, France). Fifty insects from Europe. Exchange. 25269. 
NORMAN, Rev. A. M. (Burnmoor Rectory, Fence House1:1, Durham, England). Twen-
ty-two species of European Pagiwidce and Pyc11ogo11oida. Exchange. 25506. 
NORTHRUP, Dr. G. J. (Marquette, Mich.). Iron ore. 25802. 
NORTON, ARTHUR H. (Westbrook, Me.). Seven bird's skins. Exchange. 25463. 
NUTTALL, Mrs. ZELIA (Dresden, Germany). A painting, copy of an ancient Mexi-
can feather shield. 24794. 
OBER, l!..,. A. (See under Kingston Exposition.) 
OBERLIN COLI.EGE (Oberlin, Ohio) , throngh L. M. McCormick. Specimen of fruit 
bat (Pteropus lcerandrenii). 24864. 
OLIVIER, ERNEST (Monlincs (.Allier), France). Specimens of Photinus rigid-us Oliv., 
from Cape Breton. 25268. 
OLNEY, Mrs. MARY P. (Spoknne, Wash.). Shells. 25594. 
O'NElLL, WILLIAM 0. (Prescott, Ariz.). Lithographic limestone from YaYapai 
County. 25525. 
ORCUTT, C. H .. (San Diego, Cal.). Specimens of Solecurt11s subteres, Solen 1·osaceus, 
and Siliqua lucida from San Diego and Rodos Santos Bay, Lower California . . 
25840. 
0RMSBEE1 E. L. (Cleveland, Ohio), -through Mr. Robert Ridgway. Photograph of a 
brant with.an Eskimo arrow throngh its wing. 24922. 
OSBORN, Prof. H. L. (Hamline University, Hamline, Minn.). Twenty-five shells. 
24556. 
0TAGO UNIVERSITY MPSEUM (Duned in, New Zealand), through Dr. T .• Jeffrey Parker. 
Crustaceans. Exchange. 25341. · 
Ons & GARSLINE (Rochester, N. Y.), through Prof. H. L. Fairchild. Sixty-four 
. pecimens of well-drillings from Rochest;r. 25062. 
OWSLEY, Dr. W . T. (Glasgow, Ky.). Two snakes. 24821. 
PACKARD, A. S. ( ee under C. M. Allen, C.H. Hand.) 
PAU\l~R, EDWARD (Washington, D. C.). Rocks, vegetable drugs, foods, tanned 
skrns of Iguana, collection of ethnological objects from the Cocopa Yaki, White 
1Io1_1ntain Apache, and Mexican Indians of Mexico and N cw Mexico, 208 archreo-
locri~·al ohjects consisting of stone implements from the same locality, and 
foss1l shells. Purchase. 24600. 
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PALMER, JOSEPH (U. S. National Museum). Skin of field-mouse (Llrvicola riparius) 
(24560); 3 young meadow-mice in the flesh (24811). 
PALMER, .. WILLIAM (U. S. National Museum). Two skins of common mole (Scalops 
aquaticus), from Baltimore; skin of rhesus monkey (Macacus rhes·us) (24565); 
monkey ( Chryso thrix sciurea) (25127); macaque (Macacus sp.) (25130); jenclaya 
paroquet ( Connrus jendaya) from Brazil (25164); jumping-mouse (Zapns hu,d-
sonius) from Balston, Va., in the fl·esh, collected by Willard Burch (25184). (See 
under Capt. W. H. Cassell.) 
PARK, J. 'l'. (Warner, Tenn.). Four specimens of bronzed grackle (Quisculus quis-
cula ameus). 24814. · 
PARKER, A. H. (Westbrook, Me.). Larvre of dytiscid ~beetlc and carabid beetle, 
alcoholic specimens of r eptiles, skull of owl, Nyctale tengmalni richa.rdsoni1 alco-
holic crustaceans and echini, 4 birds' skins, specimens of mammals, shells 
(25464); 8 tortoises from Stroudwater River (25632). Exchange. 
PARKER, Dr. T. J EFFREY. (See under Otago University Museum.) 
PARMELE, Mrs. THEODORE W. (New York City). Historical chart. 25558. 
PARSONS, Miss KATr-rnRINE (Washington, D. C.). Sedan chair formerly owned by 
the family of Louis XIV. Deposit. 25600. 
PATRICK, ISAAC (Crown King, Ariz.). Male specimen of Dynastes granU. 24915. 
PATT1m, T. B. (Valley Springs, Cal.). Set of eggs of yellow-billed magpie (Pica 
mittalli) (25684); setR of eggs of Falco sparverius, Colaptes capel', Pica nuttalli 
(25757). 
PATTON, W. (Cedar Creek, Mo.). Specimens of iron sulphide. 24674. 
PAYN, ELIAS (Tres Piedras, N. Mex.). Sandstone. 25801. 
PAY YR, ROBERT H. (U.S. Geological Survey). Enamel picture on glass, transferred 
from stone. 25093. 
PAYNE1 SAMUEL ('Washington , D. C.). Monkey, Ccrcopithecus sp. 25682. 
PEABODY Ml1SEUi\I (Cambri<lge, Mass.), through Prof. A. E. Verrill. Specimens 
of PanoJJetlB crenatus1 t?-ansversus and plan·us. Exchange. 25342. 
P1wos RED SAND TO TE CO:i\'IPANY (Pecos City, Tex.). Two4-inchcubesofredsand-
stone. 25351. 
PELKEY, S. A. (Huntington, Oregon). Opal ( f), collected by Dr. W. H. Melville, 
U. S. Geological Survey. 25077. 
PENCE, W. C. (Shenan<loah, Va.). Insects (24~651 25070). 
PE~ FIELD1 Prof. S. L. (New Haven, Conn.). Minerals from various localities, con-
s isting of lithiophilitc1 amblygonite, hureaulite, reddingite, triploidite, dick-
in onite, natrophite, fair.fieldite, scovillite, rhabdophane (25202); })ango-
lit from Tombstone, Ariz. (25421). (See nmler Dr. :F. M. Endlich, George E. 
Kedzie, Interior Department. U. S. Geological SurYey, Tingley S. Wood). 
PE :N" YLV.A...."'HA RAILROAD COMPANY. Complete steel tie with rail and fastenings 
u ed on the road near Philadelphia (25532), through Jo eph T. Richards, assi t 
ant ·hief engineer1pla ter cast of a bronze tablet for tho Bordentown monument, 
er ·cted by th Penn ylva11ia Railroad to mark the fir t piece of tra.ck laid in 
th tate of New .J r ey, aucl aJ o to commemorate the ixtieth anniversary of 
the fin,t movement 1,y team in yew ,Jcr. ey (25337). 
I'E.· .·YPAC KEH, '. I-L ( -We ·t 'h' t r Pa. ) . Fi\' p cimen of •alcite froru Bigrigg 
miu , ' u111b ·rlaucl Englancl (247 7) · .·pe ·imen of adamite rnith onite from 
' r (' all(l c·orn11Clnm from ylon (r453). Purrha e. 
PE. ·,w c, P .. \. F., jr. , 'p c-im n of .·pr artit from Llano 'ounty, Tex. 25214. 
l'r:1 KI. s, J. ,·. Piacli.·011 Bra budd ' f Europ au manufactur , obtained 
from au In1lia11 °Ta, n ar ·hko h. 2:-74-1, 
I 1.·n:r: , J>r . .T ,11. · l' . ( w York <'ity). "\Vc•avi n -loom ·ar 1 a-ncl huttle from Bag-
duel 2:;1 I); flHou~b Ir. ( '~ 1u dl r Turki h bak r . tally from Brou a in 
\, it 'lin r(.- ) . 
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PETERSON, N. (Salem, N. C.). Sample of corrugated applewood. 24765. 
PETTIGREW, :F. W. (Fort Pierre, S. Dak.). Fossil bone containing chalcedony 
(25513); skull of Arickaree Indian, and a large fragment of fossil bone (25721). 
PFORDTE, OTTO F. (Jersey City, N. J.). Small lithological collection from .New Jer_ 
sey, California, Mexico, New Mexico, Bolivia, Peru, Saxony, Germany~ and Ari-
zona,_and an Azaugar. 25278. 
PHILLIPS, BARNETT (Brooklyn, N. Y.). '•Petticoat lamp," a hand-lamp in which 
lard oil was burned. 25767. 
PHILLIPS, H. H. (Crystal Falls, Mich.). Bird's egg. 25855. 
PHILLIPS, W. H. (U. S. National Museum), through Mr. F. A. Lucas. Skull of cavy 
( Cmlogenys pa.ca) from Nicaragua. 24613. 
PH<ENIX IRON WORKS (Phrenixville, Pa.), through Amory Coffin. Chart of sec-
tions and shapes of rails rolled by the works, previous to 1862. 25735. 
PICHER, Miss ANNIE B. (Pasadena, Cal.). Photographs of Padre Serra, a Mexican 
drawn-work maker; Father Serrah; stirrup (Indian wood-carving), and drawn-
work, showing ''Little Jesus'' stitch. 25019. · 
PICKLES, JULIAN (Dry Branch, Mo.). Nine specimens of barite and one specimen of 
calcite. 25239. 
PIERCE, Hon. WILLIAM P. (See under Dr. J. F. Chittenden.) 
PILSBRY·, H. A. (Academy of Natural Sciences, Phila<l.elphia, Pa.). Two specimens 
of Vivipara georg-icina var. altior Pils., and one of Prososthenii tournoneri Newm. 
25733. 
PLEAS, C. E. (Clinton, Ark.). Mounted winter wren (Troglodytes hiemaUs) 
(25417); 12 birds, representing 9 species (25778). Exchange. 
POLLOCK, JOHNS. (Smithsonian Institution). Red-tailed hawk (Buteo borealis) in 
the flesh, from Shanklin, Va. (24866); Cooper's hawk (.Accipiter cooperi) in the 
flesh, from the same}ocality (25242). 
POND, Lieut. CHARLES F ., U.S. Navy (Navy Yard, Mare Island, Cal.). Specimen 
of sphinx-moth (S1ne1·inthus ophthalmicus Bd. ). 25610. 
POPE, H., (Southwest Point, Anticosti, Quebec, Canada). Skull of grey or horse-
head seal (Halichml'us gryp11s). 25044. 
PORTER, Capt. GEORGE D_. (See under Miss J. N. Cooke.) 
PORTER, Dr. J. H. (Army Medical Museum, Washington, D. C). Two human skulls, 
piece of bone, 4 stone implements from Rockingham County, Va. 24719. 
PORTER, W. B. (Chicago, lll.). Set of eggs of Sterna maxima from Key West, and 
one from near Biloxi, Miss. (25092); set of eggs of everglade kite (Rostrha1nus 
sociabilis) from Da<le ·County, Fla. (25185). 
POTTER, Rev. J. A. (Fort Clark; Tex.). Large fresh-water shrimp (Palcernon). 
25663. 
POWELL, Maj. J. W. (See under C. W. Cunningham, Smithsonian Institution. 
U.S. Bureau of 1):thnology, Smithsonian Institution. U. S. Geological Survey.) 
POWELL, Maj. WILLIAM H. (Fort Keogh, Mont.), through Dr. D. P. Wolhaupter. 
Black stone pipe belonging to Washaki, a chief of the Arapahoes, and presented 
to Maj or Powell by him during the campaign of 1876. 25427. 
PRATT, JOH:N (Brooklyn, N. Y. ). Model '' Typewriter," invented in 1864 by John 
Pratt. Purchase. 25479. 
PREBLE, E. A. (See under Frank H , Hitchcock.) 
Pmu., Dr. A.G. (Sweet Home, Oregon). Nest and eggs of Melospizafasciata giittata, 
and nest of Troglodytes himnalis pacijicus (24669); 2 skins of downy young of 
ring-necked pheasant (Phasianus torquatus) (24722); downy young of Coover's 
hawk (Accipite1· cooperi) from Oregon (24737); set of eggs of western house 
wren (1'1·oglodytesmdon ciztecus) (24921). . 
PRINGLE, C. G. (Charlotte, Vt.). Dried plants from Mexico (24614, 25883). 
PRUDE:N, ALFRED (Dayton, Ohio). Copper axe from au Iuuian mound, an.cl teeth 
taken from a sknll found in the same mound. 25113. 
H. Mi·. 114, pt. 2-36 
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PURINTON, L. W. (Beaver, Kans.). Specimen of badger (1 axidea ame.ricana) from 
Trego County. Purchase. 25132. 
PUTNAM, Prof. F. W. (See under Mrs. D. B. Spenser.) 
PUTNAM, Mrs. WILLIAM (Lyker's, New York). Specimen of cecropia silk-moth. 
25015. 
QUELCH, BERTRAM (Wilmington, N. C.). Butterflies. 24870. 
QUEREDO, ALEXANDER SAMUEL LAI<'ONE (Pilciao, Catamarea, Argentine Republic), 
through Mr. George -Salthouse, Fairfield, Liverpool, England. Fragments of 
pottery. 25299. 
QUICK, E. R. (See under Dr. 0. P. Hay.) 
QurvEs, GEORGE A. (Washington, D. C.). Lizard. 25053. 
RABillT, SAMUEL (Washington, D. C.). Pouter-pigeon. · 24836. 
RAGSDALE, GEORGE H. (Gainesville, Tex.). Marine shells from the west coast of 
Mexico (24740); tail of cardinal ( Card·inalis card-inalis) (25671). 
RALPH, Dr. WILLIAM L. (Utica, N. Y. ). Wolf ( Canis lepus g1·iseoalbus) (24575); skin 
of CabaniR' wood.pecker (D1·yobales 1,illosus hylo8copus) from Colorado (24898); 14 
birds' kins, representing 11 species from Sa.n Mateo, Putnam County, Fla. 
(25786); magnificent collection of birds' eggs, consisting of 1,630 specimens, rep-
resenting 194 species and 444 sets, seYeral of which are new to the collection; 
also 100 nests (:25787); through Captain Charles E. Benclire, U. S. Army, 2 skins 
of saw-whet owl (Nyctala acadica), skin of fl.ammubted screech owl (.Megascops 
flanimeolus) from Colorado (24851). 
RAMBO, M. ELMER (Lower Providence, Pa.). Fossil pc11tremites from Mt. Newman1 
Va. 25058. 
J.AMSAY, Dr. EDWARD P. (See under Australian Museum.) 
RAMSBURG, C. A. (Washington, D. C.). Verteura of fossil whale. 24692. 
RANDALL, F. A. (Warren, Pa.). Fossils. Exchange. 25502. 
RANSDELL, Master HARRY. (See under Willie B. TateJ 
RATHBUN, Miss M; J. (Smithsonian Institution). Eighty-seven ferns, collected by 
Mr. Richard Rathbun in Brazii, in 1877. 25404. 
RATHBUN, RICHARD (U. S. Fish Commission). Small collection of Pa.nopeus from 
Brazil, collected iu 1875-'76. 25381. (See under U. S. Fish Commissio.n, Miss 
M. J. Rathbun.) 
RAY, GARRETT D. (Burnsville, N. C.). Twenty-p.ve specimeus of kyanite in quartz, 
5 specimens of garnet, 73 specimens of beryl, 8 specimenn of columbitc, ancl 1 
specimen of samar kite, collected by Mr. W. S. Yeate, U. S. :rational Museum 
(exchange) (24917); specimen of prehistoric mica, also collected by Mr. Yeates, 
from Ray's Mine, Yancey County (24995). 
REDDI G, E. L. (Organ, N. Mex.). pecimen of muscovite nu<l ergoing alteration. 
25 64. 
REG LAR ARMY AND rAVY TION OF THE l. S. ARMY (Washington, D. C.), through 
. Br nuan, rational aid -de-camp. Badge and lapel-hutton of the nion. 
25116. 
w York 'ity) . ':unp le of lnmp alt a minecl. 24554. 
· e, Pa. ). Flint scraper. 24553. 
\ e leyan euiver ity, Midcll ton, onn.). Rock and 
.. achn ett., and .1.Tew Y rk. Exclrnn 25:no. 
varyin hare (Lepu& america1111s m,,,,,·ican1111) in tlie 
or t and tream Publi hiug Company.) 
r P nn ~,Jvauia Rai ,any.) 
mrg Yn. ) . Thirt ien , nting 4 
l of . J<l1·<111fx ca.cus, 2 of Ba ·hamnii, 
ncl...., p ·inwn f llatrix1111 rirf!i · . 
m nt of .\,rric·nltnr C'ar of 
n and pr ·im II r pr ntiug 
:r ·-
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RICHMOND, CHARLl<~s W.-Continued. 
skins from the District of Columbia, Montana, California and Texas (purchase) 
(24736); 15:3 specimens, representing 53 species of rept iles ancl batrachi::tns from 
North America (gift) (24745); 31 specimens, representing 3 species of birds' skins 
(gift) (24773); 3 birds' skins (gift) (25067); long-eared owl (Asio wilsonianus) in 
the flesh from Sandy Spring, Md. (gift) (25100); broad-wingedhawk (Buteo pt:nn-
sylvanicus) and sharp-shinned hawk (Accipite1· vclox), in the flesh from Maryland 
(gift) (25108); marsh hawk ( Circns hndsoni1is) (gift) (25165); Cooper's hawk 
(.Accip-iter coope1'i) in the flesh (gift) (25175); long-eared owl (Asio wilsonianns) 
(gift) (25249); red-taile.dhawk (Buteo bo1'eal-is) and sparrow hawk (Fcilcosparvel'ius) 
(gift) (25264); 12 birds in the flesh (gift) (25706); polished hatchet and fragment 
of stone, probably a pestle, from Costa Rica, insects, 144 specimens of reptiles ancl 
batrachians, shells; 32 specimens representing 9 species of crustaceans, alcoholic 
specimens of Lepidostens, Heros, Eleotris, Scicena, Tetragonopterus, Xiphorha1nphus, 
Tetrodon, Queriniana, Tylosu.nis, Blennius, Gobius, 217 specimens, representing 104 
species of birds' okins from Sau Juan Ri rnr, Nicaragua, and Rfo Trio, Costa Rica, 
14 bows and arrows obtainetl from the Watousa Indians (purchase) (25828). 
R1c1rnR, C. B. (New Yori{ City ). Three hundred a,nd uinety-nine specimens, repre-
-senting 288 species of birds' skins from the Lower Amazon, chiefly from San-
tarsm and Diamantina. 24681. 
RICKETTS, L. (See under Department of State.) 
RICI{SECiom, L. E. (Sylvania, Cal.). Two specirnens of Pleocoma Rfolcseckcri, one of 
Eupornphafissiceps, and one of Chalcis oi;cita. 24668. 
RIDER, Ius I. (Granite Cafion, Wyo.) Specimens of caddis worm (Limnophili1.s sp .). 
25779. 
RIDGWAY, AUDUBON (Brooks' Station, D. C.). Collection of fishes representing 
about 10 species from Northwest Branch, Md. , atul Four-Mile Run, Va. 25822. * 
RIDGWAY, ROBERT (Smi,thsonian Institution). Specimen of pine mouse (Arvicola 
pineto1·um) (24562); turkey buzzard jnv. ( Catlta1'tes aurn) (2474-4); 2 birds' skins 
from Wheatland, Ind., arnl Laurel, Md. (24766); 29 specimens, iepresenting 17 
species of birds' skins from various localities, consisting of selecte<l specimens, 
each one having a more or less marked peculiarity of plumage (24868); skin of 
fox sparrow (Passerella iliaca) from Lanrel, Md. (25688). (See under Master 
Louis Carmick and E. L. Ormsbee.) 
RILEY, Prof. C. V. (See under Department of Agricultnre, J. M. Alurich, Prof. L. 
Bruner, Prof. T. D. A. Cockerell, William J. Fox, Dr. Gustave Michand, :ii'. J. 
_Niswander.) 
RILEY, Hon. OWEN, (See unuer James J. Clark.) 
Romm.Ts, S. L. (Camden, N. J.). Old-fa,shioned cast-iron plates, strap-rail and nail, 
wrought angle splice-bar, Fisher joint with rails and spikes, f:'.tc. 23398. 
ROBERTS, W. F . (Washington, D. C.). Bat (Adelonycteris fnscus), in the flesh. 24774. 
ROBERTSON, w. B. (Saltville, Va.). Gypsum. 24820. 
ROBINETTE, FRANK (Washington, D. C.). Five specimens, representing 5 species of 
birds' skins from Chihnahna, Mexico (gift) (246P8); nest and 3 eggs of Myiw;-
chus cinerascens from San Diego (gift) (24854); 45 specimens, representing 15 
species of bil'ds' eggs from tbe same locality (gin) (24861); 45 specimens, repre-
senting 27 species of bir~1::,' ·khs from Mexico (purchase) (24876). 
R0CKENSTYRE, C. E. (Albany, . Y.). Japanese bantam fowl (24696); silky fowl 
(24701); golden seauright bantam and white polish bantam (25039); bnff Pekin 
bantam fowl (25146). 
RODMAN, Dr. JAMES (Hickman, Ky.). Bird of Paradise (Lophorina superba) from 
ew Guinea. Purchase. 25689. 
ROGER • 0. P. (Marengo, Ill.). Bog-iron ore. 24658. 
-- - ------------
* • 'ome of these specirueus are remarkably fine n,rn1 will be reported upon in a 
paper on District of Columbia tishes. 
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ROGERS, SYDNEY H. (Washington, D. C.). Original letter written in Georgetown, 
S. C., to Mrs. Moses Rogers announcing the death of her husband, the capta.in 
of the steamship Savannah. Deposit. 25674. 
ROGERS, THOMAS (Manchester, England), through Wesley and Son. String of 
beads found in an Indian grave, probably of the Sioux or Cree tribe, from near 
Saskatchewan River, North-West Territory. 25041. 
ROMINGER, Dr. KARL (Ann Arbor,. Mich.). One hundred and forty-five Middle Cam-
brian fossils from Mount Stephen, British Columbia, consisting of Bathyuriscus 
howelli Walcott , Olenoides nevaderisis Meek, Ogygopsis klotzi Rominger. 25325. 
ROSENTHAL, JOSEPH (New York City). Four skins of Birds of Paradise. Purchase. 
24589. 
Rpss, Mrs. GEORGE P. (Clearwater Harbor, Fla.). Shells. 25521. 
Ross, WALDO 0. (Massachusetts Institute of Technology, Boston, Mass.). Nineteen 
specimens, and documents relating to photo-mechanical process work of various 
kinds. 25745 . . 
ROWAN, JAMES (McKeesport, Pa-.). Cup-stone found in the Monongahela River 
about 2 miles above the mouth of the Youghiogheny. 25884. 
ROWE, C.H. (Worcester, Mass.). Ninespecitnens of S&iaphilus rnnricatus Fab. (25361); 
15 specimens of Oestodes tenuicollis Rand. (25575, 25835). 
ROWLANDS, WALTER (New York City). Six specimens ofphotographure. 25528. 
ROYAL SWEDISH ACADEMY OF SCIENCES (Stockholm, Sweden). _One hundred and 
forty species of Siberian Phanerogams. Exchange. 25227. 
ROYAL ZOOLOGICAL MUSEUM (Florence, Italy), through Prof. Henry H. Giglioli, di-
rector. Collection of ethnological objects, chiefly from New Guinea, archreo-
logical obj ects from France, Italy, Egypt, British Honduras, Brazil, and the 
Andaman Islands; 2 sponges from the Lampeµusa River. 24918. 
Ru H, Dr. W. H., U.S. Navy (Navy Department). Shells from the eastern coast of 
outh America. 25839. 
Russ, A. B. (Washington, D. C.). Three specimens of native gold in quartz from 
Potomac gold mine, Maryland. Deposit. 24805. 
R 'ELL, CHARLES H. (Bowling Green, Ohio). Bird-shaped obj ect fro.i;n the Norton 
farm, north of Center Township, Wood County, Ohio. Deposit. (H.eturned.) 
24625. 
R SELL, FRANK (Iowa City, Iowa). Six specimens of fossil protozoa and 35 speci-
mens of fossil shal e from the 4rift (25655); 8 fossil shells from Saskatchewan 
(25617). 
Ru . ELL, I. C. (U. . Geological Snrvey) . Collection of Eskimo ivory carvings, 
dish s, spoons, pipes, daggers1 dolls, trinkets, and other objects from the Upper 
Yukon River, Ala ka. 25293. (See under Interior Department. U. S. Geologi-
cal urvey.) 
ADTLER, M. A. (Baltimore, Md.). Specimen of silver ore from Colorado. 24546. 
ALTH0t:, Jt;, 'E0RGE. ( ee under amuel Alexantler Lafone Qneredo.) 
Al\11' T' F . A. (,' clalia, Mo.). Two sp ci_mens of fre. h-water culpin or millers-
thumb (CotluB richarclsoni var. ) from , pavinaw Creek, Benton County, Ark., 
(246 5); two p iruen r pre enting a new g nu and sp cie of blind cave 
salamander Typhlotriton apelams" (211717). 
A •• DBEI mm r f . ( un 1 r Titu lke.) 
,',\. · 111 ;\f IIE.'JY (B ton :Ma.). etchingproofoftherpro<luctionof 
th il paintin Ba tl of L xino-ton,' the original of which i in th towu-
h, 11 a L xiogt n 2501 
.. •. {, an l i tr al.). of Mill'a maura, wain on from Low r 
r i-. 
· ·,·np JOIJ. "1 •~11r .', of th animal i . pnhli. Ir 11 in th Pro· d-
nal .Iu · 11111 Y l. .· , · p, 115-117 Pl. r_·. 
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SAWYER, Lieut. F. E. (U. S. Navy). Crustaceans collected in Brazil. Purchase. 
25340. 
SCHAUPP, F. G. (See under Department of Agriculture.) 
SCHENCK, CHARLES D. (Washington, D. C.). Thoroughbred pug dog in the flesh. 
25872 . . 
ScmrncK, J. (Mount Carmel, Ill.). Barred owl. 25344. 
SCHIEFFELIN, S. B. (New York City). Female golden phea,Sant ( Cht·ysolophus pictus) 
in the flesh. 24806. 
SCHMID, EDWARD S. (Washington, D. C.). Iguana (M(1topoceros co1'nut-us) (24985); 
strawberry finch in the flesh (24987); African gray parrot (Psittacus erythacus) 
in the flesh (25279); festive parrot (Amazona festiva) in the flesh (25302); screech 
owl (Megascops asio) in the flesh (25658); Jory (Electits grandis) (25678); warbling 
grass paroquet (Melosittacus undulatu.s) in the flesh (25690); troupial (lcterus 
ioterus) in the flesh (25694); 2 specimens of wax-uill weaver-finch (Sporregin-
thus amandava) in the flesh (25697); 4 specimens of bob-white ( Colin us -i:irginia-
nus) and a golufinch ( Carduelis ca,rduelis) in the flesl1 (25737); screech owl (Mega-
scops asio) in the flesh (25749); Angora cat in the flesh (25871). 
SCHOENHOF, CARL (Boston, Mass.). Two books by Ko bell, entitled "Die Galvano-
graphie," oue published in March, 1872, 4° , 7 plates, the other at Munich in 1876, 
4° , '.4 plates. Purchase. 24925. 
SCHRAUBSTADTER, CARL, jr. (St. Louis, Mo.). Materials used in the pboto-me-
chani cal processes. Purchase. 25567. 
ScrnMORE, Miss E. R. (Washington, D, C. ). Three silver bracelets hammered from 
coins by the Hooniah Indians, Glacier Bay, Alaska; 5 photographs of Indian 
children and Indians gambling, and a photograph of the Hudson's Bay block-
house, Nanaimo, British Columbia. 25236. 
SCIEN·CE COLLEGE MUSEUM (Imperial University, Tokio, Japan), through Dr. J. 
Ijima. Two skins of the Japanese Ptarmigan (Lagopus, species undetermined). 
24586. 
SCLATER, P. L. (See under Zoological Society of London.) · 
SCOVILLE, J. T., and Mr. WOOLMAN (Terre Haute, Ind.). Small collection of fishes 
from Mexico
7 
consisting of Leptops olii,aris7 Ictalii1·us punctatiis, Codonia ornata, 
Campostoma ornaturn, Notropis chihuahua, Cyprinodon gibbosns, Gambnsia patn1,elis, 
Etheostoma scovelli n. sp., Etheostonia niforopterns and Atherinops, also small collec-
tion of reptiles from Mexico. 25859. 
SCUDDER, N. P. (U. S. National Museum). Three snakes from Maryland, including 
a specimen of Ophibolus rhombomaculatiis (24913); 11 garter-snakes from Eck-
ington, D. C. (25573). 
SCULL, Miss SARAH (Washington, D. C.). $carf made in a native hand-loom in 
Greece. Returned. 25153. 
SEALE, WILLIAM P. (U.S. Fish Commission). Three specimens of American pipit 
(Anthus pensilvanicus) in the flesh from Alexandria, Va. 25695. 
SEBERT, W. F. (Brooklyn, N. Y.). Two specimens of Ostrea virginica, one contain~ 
ing a pearl. 25171. · · 
EER, A. S.' (Theatrical Printing Company, New York City). Two specimen~ of 
poster work in colors. 25586. · 
EIBERT, S. R. (Washington, D. C.). Daguerreotype of "Clark Brothers" taken in 
1854, and a daguerreotype landscape of Fort Snelling taken in 1857. 25603. 
ElI>LER, CHARLES. (See undei:.,.A .. C. Carlyle.) 
,'EIFERT, W. (Lancaster, Pa.), through J?. C. Neeb. Polished stone objecL of the 
l)oat-shaped class made of banded slate: 25343. 
• ELBY, WILLIE (Twining City, D. C.), Small rude implement and 33 arrow-heads. 
25144. 
SEWALL, Hon. HAROLD M. (Consul-General, Apia, Samoa). · Collection of Samoan 
musical instruments, consisting of a long bamboo and mat, native name "Tui 
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SEWALL, Hon. HAROLD M.-Continued. 
Tni/' 2 flutes, native name "Fagufagu," Pan's ·pipe used by black "labor 
boys," from Solomon Island, native name "Faaili," 3 reed pipes, native name 
"Faai,n conch-shell trumpet, native name "Pu," arnl a wooden drum, native 
name "Pate." 24721. * 
Sr-rnLT0N, J. C. (Roseland, Va.). Eighty-one specimens of apatite and menacca-
nite, 3 specimens of massive rutile, 5 specimens of apatite a,rnl rutile, one spec-
imen of apatite, and 3 specimens of rutile, collected by Mr. W. S. Yeates, of 
the National Museum (24712, 2474-7). 
SHEPARD, JAMES H. (Brookings, S. Da.k.). Fossil resin from an artesian well, 
James River Valley, near Melette. 24-759. 
SHERIDAN, EDMUND .T. ( Brooklyn, N. Y.). Trinngular-shaped stone fon]l(l on the 
beach near Coney Island. 24758. 
SHARPLESS, H.P. (Boston, Mass.). Two specimens of col nm bite from Wakefielcl, 
N. H. 24543. 
SHAW, E. M. (Cook_, Nebr. ). Two alcoholic specimens of Say's king-snake (Ophi-
bolus sayi) . 24826. 
SHAW, JAMEl:i C. (Tekamah, Nebr.). Indian axe from Connecticut. 24718. 
SHAW, N . C. (Shane, Md.). Carved peachstone. 24852. 
SHUFELDT, PERCY W. (Takoma Park, D. C.) . Female summer tanager (Piranga 
rubra) in red plumage. 24587. 
SIIUFELDT, Dr. R. W., U. S. Army (Takoma Park, D. C.). Specimeu of Carinifex 
11,e.wberryi from Eg_uus .Beds, Fossil Lake, Oregon (24536); iguana, Melopoceros 
cornutns (24691); model of a fo.,s il binl, A rchceopterys rnacr11,rci from Soleuhofen, 
Bavaria (2-!764); skiu of Wilso~'s snipe ( Gcillinf,l,go delicatci) from Port Wingate, 
J . Mex. (25765); birds' skins an<l nests (25865) . 
SIIUI•' I~LDT, R. vV., jr. (Takoma Park, D. C.). Six specimens, representing 5 species 
of birds' sk ins from Takoma Park, D. C., arnl Fort Wiugate, N. Mex. 24620. 
IIUJ\IAKER, P. F. (Flat Creok, La.). Rock. 25797. 
1G A IR0X CoMPA:-rY (S~tntiago de Cnbn,. Cnba), through John Vallance, superin-
tendent. Signa ores. 25803. · 
DIPSOX, A. M. (Stranbville, N. Dak.). Two specimens of gypsum. 24646. 
, Ii\IP, o , CJIIARLE T., and J. C. Hcn<lerdotL jr. (Washing ton, D. C.). Specimens 
of fi.shes 1 re pre en ting 11 sper.ies, consisting of Ostraoion, Sipho8toma, Aphori8tia, 
Hippoca,npu8, Batraohn8, Gouin8, P1·ionot118, Echeneis, lfrtmchiostoma; nake, cru -
taccaJJs1 shells, :m<l mollusks. 25300. 
,' IMP, ON, CnAHLIGS T. (U. , ' . ational M11 ·en111). i)ric1l spt'ci111e11s of Lepa.9 hillii 
from cv,· Z<'alaucl. 2545:i . 
• IN(;r,i,;y J. II. ( nsti11, Tex.). Valve or ( 'ytherea tc.cri8iana Dnll an<l n specimen of 
Dona.r Rocmeri Phil. 2.-418. 
, ':\fILLrn, ,JA:\rns D. (.1. w Yori City). Acprntint pl:tte wet g-ronnd, showing diffrreut 
cl grC' s of gra11nlatio11. 2:5082. 
, ':\ll'lII, E. KrnnY (.Jaltiparn. rn 'ruz M xi ·o). Fo11r be tle . 24775. 
,':\nT11 lIAHLA~ I. (Ea, t ,·a(l'iuaw, ~Iich. ) . Portion ofthP 1H·r..cl ofa fi h, with v ge-
t, hl<' fongn , ·a11roltr1i11a, attached. 2;"5606. 
, m111 Dr. Jlc · rc )I. n·. ,· . li'ih Uommi;;ion). Froa from U-ren:1<lirllaud, 
. ·. Y. (:!:I. '): .-1'! of h 11rna11 l':tr-hon < 2,-22 ) · Jiv mud pnppi (Xed 11r11.~ laleralis) 
(2.,- ,0) ; rie of Pig-ht human hvoid b JH• (llomosapi<•1111) (2,"'2,"51 ) · 7 Jl im n.-
of frri [/l"!Jllll from Pl\'m nth. 1 • '. (2,"' .-~). 
, ,111 Ir, I I. P. ( \1la111 :\I ill Ohi ). Thir y-fonr arr w-hc•a<l, and:! <'rap r.-. 2-!732. 
Pur ·ha 1·11 for th• • a i nal :\In 
ni 11 Ju tituri u. 
th r 1111 of th , ' c·r tary of th mitll-
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S:\lITH, JAMES P., & Co. (New York City). Samples of Nelson's gelatines. 24900. 
SMrTr-r, R.H. KIRBY (Sewanee, Tenn.). Eggs of Tina1nus robustus, Ct·ypturus p-ile-
atus, Geotrygon monta,na ancl Crotophapa snlcirost1'is from Mexico. 25686. 
SMITL-r, U. C. (Philadelphia, Pa.). Specimens of E ·uplenra arnl Litol"ina litorea from 
Ang1esea, N. J. 25237. 
S~1ITH, vVILLIA:vr G. (Loyeland, Colo.). Nests an(l eggs of Empidonux pnsilhis, E. 
difficil-is and Pooocetes graminens con.finis ( V) (gift) (:!5407); striped gopher 
(Spermop hUus 13-Urieatus) and pouched, gopher ( Georiiys bursar-ins) in the flesh 
(purchase) (25818); through Captain Charles E. Bendire, U. S. Army, skin of' 
little flycatcher (Empiclona~:pusillns) from Colorado (gift) (25460). 
SMITHSONIAN INSTITUTION. 
U.S. Bureaii of Ethnology, under direction of the Smithsonian Institution, Maj. J. 
vV. Powell, director. 
'l'hrough Maj. Powell: Collection of birch-bark scrolls aucl mnemonic songs, 
made by Dr. W. J. Hoffman in Minnesota during the years 1887, '88, '89 
and '90, relating to the ritual of the Society of Shamans, usually designated 
the "Grand Medicine Society" (24984); collection of' arcbreological objects 
consisting of 142 specimens of beads, fragments of bones1 pottery and simi~ 
lar objects, obtained from tL mound near Linville, Rockingham County, Va. 
(25306); 370 ethnological objects collected by Mr. James Mooney from the 
Kiowa Indians, Oklahoma Territory, purchased by the Bureau of Eth-
nology, and transferred to the National Museum (25718). 
U. S. National Museum, under direction of the Smithsonian Institution, Dr. G. 
Brown Goode, assistant secretary. 
Collected by Dr. G. Brown Goode: Twenty-three pieces of Savona faience 
(25355) ;* eight lamps, counters for ,game, costume of' the Misericordia, t·wo 
wedges, distaff with photograph of spinner, Easter offering of bread and 
hazel-nuts, photograph of a statute of vender of hazel-nuts and bread with 
offerings, playing-cards, and various other articles (25771); t collection of 
ethnological objects, ceremonial objects, costumes; musical instruments, 
consisting of an ocarina, bone flute, fl.ageolet, piffaro ·aa pastoral chiarina 
di ottone (clarionet of brass), zampogna (bag-pipe), piccolo mandola (man-
doline)_. salterio (dulcimer) from F-lorence and Rome (25819) ;t and a medal-
lion of Lucca dell a Rob bra ware, etc., (25882). t 
Collected by Messrs. \V. H. an<l A. H. Brown: Six birds' skins, representing 4 
species from Angola, Africa (25702). 
Collected by Mr. Romoyn Hitchcock: Samples of straw braid from Tieutsin, 
China; specimens illustrating the preparation of bristles; specimen of silver-
bearing galena from Monarch Mine, Pield Station, C. P. R. R., British Co-
lumbia (25499). 
Collected by Mr. P. -L. Jony: Eleven specimens, representing 6 species of 
birds' skins and a mud-tnrt-le from Arizona (24528); 11 specimens, represent-
ing 6 species of birds' skins from the same locality (24537); 7 mammal skins 
from Sonora, Mexico, 2 from Tucson, Ariz., a pair of horns belonging to 
a Mexican deer, and 3 mammal skulls from Arizona (24572); small collection 
of fishes . from the same locality, consisting of Gila sp., Gila gibbosa, Gilci 
nigresoeris, Cyprinus oal'pio, Cyprinoclon rnaonla1·in8, and a few other Cyprino-
donts (24585); skin of' barn owl (St.1-ix pratinoola) from Tucson, Arizona 
(24643); crustaceans, echini, worms and reptiles from Mexico and Ariz. 
(24645); collection of tishes from Guaynrns, Mexico, consisting of Gobius, 
.,. The potterie · have Leen discoutinued for nearly two centuries; the pieces are 
mostly of the fourteenth and fifteenth ·century, many of them being vessels of a 
bigh1y ornate character, used hy drnggif,t&. 
tPurcha ed by Dr. Goode for the Nation::i.l Mnseuru. 
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S:.\IITIISONIAN INSTITUTION-Continued. 
Larval probably from Clu,peoid, Etropus crossotus, and Tetrodon politus; 4 mice 
from Gua,ymas, and a common mouse and :field mouse from Tucson, fresh-
water shells (Plar/l)rbis) from the latter locality, and marine shells and mol-
lusks from Gtrnymas, Mexico; 12 specimens of coleoptera and other insects 
from Tucson and Nogales, Ariz., ground-dove (Chamepeliapasserina (24686); 
mammal skins and skulls; 55 specimens, representing 33 species of birds' 
skins, and 4 specimens of Scelopprns rnino,· (splendid specimens and new to 
the collection) from Mexico (25257); specimens of fresh-water crabs and 
crayfishes from Lake Chapada, Jalisco, Mexico (25444). 
Collected by Mr. George P. Merrill: Two large blocks of stalagmite marble 
from near Marion, Washington County, Va. (24729); zinc ores from Bertha 
zinc mines, near Marion, and specimens of colored marbles from the same lo-
cality (24734); specimen of blue pyroxene with secondary serpentine from 
the Middle Gila, Grant County, N. Mex., and geological material from Yava-
pai County, Ariz. (25198); 9 specimens of geological material from Arizona 
(25199); specimens of coal from Gallup, N. Mex., andesite and basalt from 
Flagstaff, Ariz., and sand&tone and other material from Canon Diablo, Ariz. 
(25226); specimens of Asida sordida Lec-1ex, the only insect found on the 
plain_s about Cafion Diablo, Ariz. (25247); mctates and mullers from aban-
doned cave-dwellings near Flagstaff (25250); ores and general geoJogical ma-
terfalfrom Silver City, N. Mex., and vicinity (25290); rocks from Organ Moun-
tains, N. Mex., and ores from Bennett Mine, near Las Cruces, N. Mex: (25385). 
Collected by Mr. W. H. Newh~ll. Syenite rocks (24903); zinc ores and 
kersantite from New Jersey (24912); conglomerate breccia from Loudoun 
County, V::i,. (25002). 
Collected by Mr. W, S. Yeates. Minerals consisting of transparent oligo-
clase, garnet, hydromagnesite, tremolite, actinolite, and magnesite (24715); 
3 specimens of nickeliferons talc from Jackson County, N. C. (24993); 9 
Miocene fo sils from Murfreesboro, N. C., consisting of 5 specimens of CardUa 
granulata and A.stortc (25713) . 
National Zoological Park, under the direction of the Smithsonian Institution. 
Through Dr. Frank Baker, acting.manager: Three specimens of scarlet ibis 
and one of curassow (24829); Arctic fox from St. George's Islai1d, Alaska, 
collected by Dr. C. Hart Merriam, and an agouti one day olcl (24879); speci-
men of Carolina paroquet ( Conurus carolinensis) in the flesh (24920); spider, 
Eurypelmci p. (25013); anaconda (Euriectes rn11ri111111); · 3 specimens of 
lizards, Tnpinambis nigropunctatus, and a b,twk, Buteo borealis (25038); 
Jacare nigra (25049); Duncan Island tortoise ( Tesf'lldo ephippimn (f) col-
lected by Mr. C. H. Town end (25063); armadillo (Tatusia novemcincta) from 
an Diego, T x., badger (Taxidea arnericana) from Collyer, Kans., musk-
-rat (Fibe1· zib thicus), and a moose (Aloes machliJJ) from Byng Inlet, Me. 
(25126); civet from ,valclo County, Tex.; <leer, Cariacus sp., from 
Ima, Ala.; at, Pelis; mink, Pntol'ius rison, from the District of Colum-
bia arnl a monkey, ebus (?) apella (2512 ) ; o lot (Ji'elis pardalis) 
(..,5129); .., pt' im ns of lynx, Lynx macnlatus from "\Valdo County, Tex. 
(r131) · cl •r ('ocwws 1w11wrirag11s from Trinidad, \Ve Indies (25134); 
pr n -l10rn d ant •lop' ( .:intilncapra) fron1 alat a, 'olo. and a bado-er, 
Ta:ridea am ricana from\ y ming (rl ->) · opo .·nm Didelpliys marsupali1> · 
arruaclillo Tatiu,ia 11ove11tci11cla · d · r C'ariacu p. · mar1110 t, Hapale sp.; 
bricll d w a 1, P11tori11s llra11ilie11ais (rl3 ') · arma<lillo Talusia novem i11cta, 
c·oll<•c·t <1 I y )fr. I. T. Hill, aud au ant-b .tr ( Jfyrrm <·OJJhaga jubata) pnr-
<'ha 1·<1 from .. Ir . L. onklin (:!'"13 ) · arm:ulilJo, 'l'alusia .-p. from ara a 
tl'd h, . Ir. P . . r. Bartlcman (2.,1.J.1 ) · badcr ,r Ta.rid aam ri-
ry ( Di ·,tyl taja ·u) (r2 ) · tortoi ( T. · lu<lo tabulala) 
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(25229); male and female specimens of Virginia deer (25275); specimen of cay-
man (juv.) from Trinidad, West Indies, collected by Ensign Roger Wells, jr., 
U. S. N. (25371); specimen of kiujajou, Cercoleptes conclivolvulvus, in tbe :flesh 
from Mexico (25416); American barn owl (Strix pratincola) from Albany, Tex. 
(25692); American barn owl (Strix patincola) in the flesh · (25693); white-
• winged dove (Melo1Jelia leucopetera) and a. specimen of least bittern (.A1'lletta 
exiUs) in flesh (25696); red fox and 4 Angora goats (25810); bronze turkey of 
the domestic v~riety (25870). 
'I'hrongh A. B. Baker. Skin of skunk, Mcphit-is, from Nebraska, skin of black-· 
footed ferret, Pntori'tts nigripes, and skin of little striped skunk, SpUogale, 
from Trego County, Kans. (24693); skin of shrew (Bl.arina) (24978). 
SNYDER, JACOB (Two Taverns, Pa.), through Prof. F. W. Clarke. Specimen of 
meteoric iron from Mount Joy. 24750. 
SNYDER, THEO. (Brooklyn, N. Y.). Five proofs of photo-mechanical relief work. 
25747. 
SNYDER, .W. E. (Beaver Dam, Wis.). Twenty-four specimens of coleoptera. 25781. 
Socuhf; ANONYME DE MARCINELLE CouILLET (Couillet, Belgium). Bronze model 
of Z tie and rail-fastening belonging to the Willem in System. 25424. 
SOMERS, Dr. J . F. (Crisfielu, Md.). Slug fonrnl in a brick cistern. 24942. 
SOUTHWICK AND CRITCHLEY (Providence, R. I.). Skin of badger, Taxidea amel"icana, 
arnl a mounted specimen of Canada lynx (Lynx rufiis) from Connecticut (24662); 
4 specimens, representing 3 species of birds' sk ins from Florida (24916). , 
SPENSER, Mrs . B. D. (Brooklyll·, N. Y.), throt1;gh Dr. H. T. Cresson, Pyrula shell with 
ari engraving of Mastodon, human and animal teeth, shells, beads, bone imple-
ments, stone arrow and spear-heads, perforators an<l. scrapers, and a piece of 
wood sllowing the cutting marks of a stone axe, discovereu by Dr. Cresson and 
Mr. N. Sarault in 1864, from tho peat and fallen forest layer near Holly Creek, 
Del., and forwarded to the Museum by Prof. F. W. Putnam, of Peabody Museum, 
24695. 
SPICER, Capt. JOI-TN 0. (Groton, Conn.). Four pairs of Eskimo trousers from Hud-
son's Bay. Deposit. 24583. 
SPIBDLE, H. H. (Warrenton, Va.). Specimen of oolitic magnetite. 25030. 
SPRINKEL, J . W. (Dulinsville, Va,.). Specimen of the caterpillar of Geometrid-moth 
( Chrerodes sp .). 25760. 
SQUYER, HOMER (Mingusville, Mont.). Twenty specimens of cretaceous fossils. 
Exchange. 25557. · 
STABLER, HOW.ARD (Sandy Spring, Md.). Hawk, red-tailed hawk (B11teo borealis), 
red-shouldered hawk (Bnteo Hn eatus); 2 specimens of screech owl (Megascops 
asio) (24971, 25216, 25301); 3 specimens of blue jay (Cyanocitta cristata) in tbe 
:flesh (25391, 25410, 25483) . · 
STABLER, JAMES P . (Sandy Spring, Md.). Red-tailed hawk (Buteo borealis) in the 
flesh (25120); barred owl (25634). 
STANI>ARD HUB COMPANY (Philadelphia, Pa.). Hub-block seasonetl by pressure. 
25423. 
STANLEY, H. M. (Nogales, Ariz.), through Mr. P. L. Jouy. Fonr·specimens of arach-
nida, wasp, and a grasshopper from Mexico 24595. 
• TANTON, T. vV. (Seo under Interior Department. U. S. Geological Survey.) 
STARKWEATIIER, Mrs. H. R. (Waldrip, Tex.). Specimen of hawk.-moth (I'hilampelus 
li1n1ei G. & R.). 24.839. 
• TATE DRPARTMENT, through Hon. James G. Blaine, Secretary of State. Sprigs of 
Selaginella, a "feathery seed," and four butterflies, collected iu Central Africa 
by Mr .. J. H . Camp (25601) . 
Through :Mr. evellou A. Brown, chief clerk. Specimens of Imlian wool, woolen 
yarns and fabrics, transmitted to the Department of State throngh Consul~ 
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General Samuel Merrill, Calcutta (24904); fabrics of wool from Chittaldroog and 
Davengire Talnks, in the Chittaltlroog tlii:,trict, Mysore Pi·ovince, contrilmted 
by Mr. L. Ricketts, director of statistics and agriculture in Mysore Bungalore 
(24905); samples of wool and woolen fabrics from the same locality, collected 
by Mr. L. ·Ricketts, and transmitted by Consul-General Merrill (25315); samples 
of Indiau wool collected by Consul-General Merrill, and a report on sheep and 
wool in India written by him (25316). (See under Calcutta Botanic Garden, 
Dr. J. F. Chittenden aml R. Vl. Turner.) 
STEARNS, FREDERlCK (Detroit, Mich.). Six specimens of Hycli-actinia (exchange), and 
8 specimens of Hel'ix quesita Deshayes (gift) from Japan (24617); 6 specimens of 
A cha tlnci panthera from Mauritius (exchange) (24960); shell-sand and specimens 
of Meritina granulosa from Honolulu, Sandwich Isla.nds (gift) (25836). 
STEARNS, Dr. R. E. C. (U. S. Geological Survey). Recent and fossil shells from 
California, singularly distorted specimens of Olira from the Gulf of California, 
and tooth of a fossil shark from San Diego (24841); 4 specimens of shrimp from 
the west coast of North America, and a garter-snake from Berkeley, Cal. 
(25507); daguerreotype portrait made in 1856, 2 ambroty pe portraits· made in 
1859, daguerreotype view of a church made in 1857, and 3 ambrotype landscapes 
made in 1862 (25604) . (See under Philip Albert.) 
STEIN, L. C. (Milwaukee, Wis.). Nine albumen prints, consisting of "Harvesters," 
"Return,'1 '' Aunt Tilley's Story," "Tobogganing," "Who Comes/' "Rest/ 
"Here's Looking at You/' "Dancing Girl," -" Maud Muller," and "Nary a Bite." 
25318 . 
STEINER, Dr. R. (Waynesboro, Ga.) . Two rude implements and a spear-head. 
25321. 
TEJNEGER, Dr. L. (U. S. National Museum). Skin of short-tailed shrew (Blarina 
b1·el)icauda) (24561); 40 specimens, representing 16 species of birds' skins from 
various localities, inc] uding a series of 18 specimens of Sitta ccesia (24867). 
TEPIIKN"S0N, A. (Cincinnati, Ohio). Indian arrow-head from San Miguel Island, 
opposite anta Barbara, Cal. 25720. 
, TEUAin, CHARLES A . (U. 8. Natioual Mnseum). Specimen of Jfanilla texana. 24703. 
'TEYENS0N, Mrs. M. E. (U. S. Bureau of Ethnology). Two fetiches (bear) from 
. Mex. (24622); 4 feather plumes and a stoJJc object obtained from the Zuni 
Indians of New Mexico. Deposit. (25580). 
TO KMENT, EDGAR L. (Tempe, Ariz.). Three toads, 3 lizards1 Rufo woodhousei, Cnemi-
dophorus sp., Uta stansouriana autl Callisa1t1"1t11 clraco nloides, 2 bat.s, Molosszis cali-
fornicns and Atalaplia ci?ierea (25101); specimen of lleloderma suspecti1rn (25581). 
Exchange. 
, 'THE;\'G, Prof. A. (Gics1-1en, Germany). Twenty-six minerals, including chabazite1 
pbillip ite, harite, heauxite, tridymite, phacoJite, faujasite1 strengite1 cacoxenite, 
l anorit and gismonclite. ExchaugC'. r789. 
THUTUER, \V. A. (L;vn<'hburg, Va.). Artificial talagmite. 25 00. 
·(mE.' )Ii E. {Hay ville, Pa.). ,'pecim n of Juna-mot ll. (.Jctias lnna L.). 25824-. 
, ' "RBEJ:, T. (' hit ., ulpb.111· , 'prings, \V. Ya.). J<:ggs of J'u1·cl11s mustelinus, ]lferu la 
migratoria, 'lyra1111u8 tynrn1111 .9, llarporhy11cl111 .~ ruf11s, r:aleoscoptes care li11e1u1is, 
f 'urruJJ ameri<·a111u1, , ft1•11a antillarum Turdux 1u1tulalu8 Troglodytes a·clon park-
uwnii m1Jodac1t1J f/'()11/ali 1·ho<locolp1u,, J>ipilo alberli fj11i.~cal11 qniscula ce11eus; 
a cli coidal tone from Park r. hnr<T, ton axt•, a.rnl: arrow-h<'acl . 24701. 
1m:1:LA,'D .Jou · (. ·<·w York 'it,,·). ·• 'c1uirr 1-ft h (, erran11s fascicularis). r305 
TAlll.EI. ,J. JI. (,' nhro k .Icl . ). Opo.·. um, JJ idelJ>hy.~ mar.rnpialio. 2560 . 
TAh ,\\ \.",\(ii, T. (.~P,\\" York 'it,,·.) •· \ ntPl'll pi C .· of rott ry on i ting of 
7'-, / t uma 1: i n · ·, Rakn war , Takatori war , Bir.en war<>. Bank fai •nc· J{ioto 
", r • Imari :11111 Toki por ·c•lain. P11rd1:t . 1·. :?:3060. 
T Tl: Ia t r \Yu 111: J . au,l If.\1:11Y P \ · JH,LL (\Yn hin~to11 n. (~.). Fra rm •ut f 
n }' c·i • f • fr plor!ty111·l111 from \Y • t Yirginia. 211 3:3. 
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'['AYLOR, DOUGLAS (Center .Market, \Vashingtou , D. C. ) . , 'peeimell of :--piu~· s,n-ll -
fish, Chiloniycfe/'us geomelricus. 25770. • 
'r AYLOR, Rev. G. W. (Victoria, British Columbia). Shells :tll(l slng-s from' ,UH'Otl\· t r 
Island. 25033. 
'l' AYLOR, MARY M. (SeP- under General M. C. Meigs.) 
1'EPPEH, J. G. 0. (See umler Department of Agricnltnre.) 
1'E T, FREDERICK C. (U. i,. National Museum). 'I'hirty Rpecimcu , r pr · ntin~ G 
species of reptiles and batrachians, chiefly from Indiaua (24. 4 l); 86 alaman-
ders (25753). 
THAYER, A.H. (Scarboro, N. Y.). Specimen of hog-nose snake. 25020. 
THE CROWN TYPEWRITER COMPANY (Brooklyr,., N. Y.). ·'Crown" typ •writ r. D ·-
:posit. 25588. 
THEE. S. GREELEY COMPANY (New York Cit,y), through Mr. G. C. Maynard. IorRC'-
register, sounder, relay an<l. key, bottle of tnk and 2 rolls of paper used in 1 91, 
belonging to the Old Time Telegraphers' Collection. Deposit. 25412. 
THE GOLDING & SONS CO:\fP.A.NY (Hockessin , Del.). Felclspar and clay nsed in th 
manufacture of pottery. 24720. 
THE SINGER MANUFACTURING COMPANY (r ewYork City). Olcl style iug-er sewing 
machine mountecl on au iron stau<l., and a machine of the latest improYecl make 
mounted on an oak stand. 24666. 
THOMAS, FREDERICK L. (Ashton, Mel.). Blue jay ( Cyanocitta C'ristata ) . 25!90. 
THOMAS, WILLIAMS. (Washington, D. C.). Four hundred ·a,ml thirty-four arch,Po-
logical specimens, consisting of Indian stone relics, fra,gments of pottery an1l 
other objects from Blagden's Hill, D. C. Deposit. 25675. 
THOMSON, JOHN H. (New Bedford, Mass.). Stone implement, ( 1) fou11<l on the Fair 
Haven side of the Acushnet River. Deposit. 24965. 
THOMPSON, EDWARDS; (Thompsontown, Pa.) Four hundred aml eight a,rchreologi-
cal objects, cvnsisting of Indian relics, a,rrow-heads, l)erforators, rude chipped 
implements, chipped disc, notched sinkers, polished hatchet, fragments of 
steatite vessels, fragments of pottery, pieces of clay and fossil shells, found along 
the shore of the Juniata River; betweeu Thompsontown and Port Royal. 25117. 
THOMPSON, H.P. (Belfast Me.), through the U. S. Fish Commission. Specimen of 
.. ,frg1mtina sil-us . 24684-. 
THOMPSON, ~OHN (Oakland, Cal.). Two specimens of monrning-cloak butterfl~· 
( Vanessa cintiopa L.). 24634 . . 
THWAITES, GEORGE H. (Socorro, N. Mex.). Three fine specimensofLepidodeudro11. 
25393. 
TlBBEY, B. (Butte, Mont.). Tbirtee11 specimens of a mixture of bonrite, chalco-
cite, an<l. pyrite. 25029. 
TIFFANY & COMPANY (New York City). Three specimens of ornamental stone, con-
sisting of jasper, rhodonite, aml rock crystal from Asiatic Russia, and a, speci 0 
men of "phant.om" quartz from Bra,zil. 25419. Exchange. · 
TIPHAINE, V. L. (Lewiston, N. Y.), though Forest and Stream Publishing· Com-
pany. Large specimen of bowfiu (Aniia calva). 25788. · 
TOLLIN, OSCAR (Sarasota., Fla.). F_ive specimens of earth star ( Geaste1· fornicati,s 
Huds.) (25436); mussel from between the lakes of Miakka (25832). 
T<nt., Capt. M. C. (Henderson.ville, N. C. ). Twelve specimens of zircon crystals 
from the Jones Zircon Mine, Henderson County, and 4 of xanthitane crystals 
from the same locality, collected by Mr. W. S. Yeates, of the U. S. National Mu-
seum. 24742. 
TORXQUJ 'T, LEON' (Lund, Swe<l.en). Graptolites. Exchange. 24609. 
TOWXLEY, . :O-I. 1 jr. (Sayreville, N. J.). Two fossil specimens found 40 feet under 
the bank of the Raritan River, New Jersey. 25811. 
TOWN,'E::m, CnA RLES H. (Steamer Albat!'oss, 8an Francisco, Cal.). Five skins of 
teller's sea-liou (E111netopias stelleri), aucl 2 speciIUeus of Harbor seal (Phocci vi-
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tulina), collected near Monterey, Cal. 25503. (See under U.S. Fish Commission1 
Smithsonian Institution. National Zoological Park.) 
'l'0WNSEND, TYLER (Las Cruces, N. Mex.). Type specimens .representing 16 species 
of Muscidm, 1'hrincopyge alacris, Macrobasis, Gissleri, and Oiketicus sp., with 
cocoons. 25792. · 
TRAILL, W. E. (Stuart's Lake, British Columbia). Mammal skins and skulls, and 
birds' skins. 24 705. 
TREASURY l)EPARTMENT. 
U. S. Coast and Geodetic Survey, through T. C. Mendenhall, superintendent: Alco. 
holic specimens of insects, 2 dragonflies_, butterflies, b__,etles, 9 filter-papers 
specimen of the sediment of Yukon River taken each month from September, 
1890, to May, 1891; alcoholic frog from Camp Davidson, Yukon River, Alaska; 
4 birds' eggs, nest and egg; specimen of Anoplarchus atropurpureus; 13 speci-
mens, representing 13 species of birds' skins; 2 skins of flying-squirrels, alco-
holic specimen of mouse, and specimens of f retus of mammals, collected by As-
sistant J. E. McGrath during his boundary expedition to Alaska (25431). 
U. S. Lije-Sa·1•ing Sei··vice. Rare specimen of fossil crab, transmitted by Capt. J. J. 
Dunton, Keeper of Life-Saving Station, Ocean City, Md.; also (]_uartz pebbles, 
and 2 sea-horses (Hippocampus huclsoniiis) (25640); skeleton of Physeter macroce-
phalnsjuv., from Green Run·Inlet Life-Saving Station, collected by Capt. Dunton 
(25346). 
U. S. Revenue Marine Service. Capt. M. A. Healy, Steamer Bea1·, San Francisco, 
Cal., transmitted, through Lieut. D. H. Jarvis1 the skin of a female walrus, 
Odobcenus obesus, captured in Holy Cross Bay, Siberia (25474). 
TRISTRAM, Rev. H. B. (The College, Durham, Eng.). Fifty-three specimens, repre_ 
sen ting 47 species of birds' skins from New Guinea, New Caledonia, New Hebrides 
nnd Fiji Islands. Exchange. 25307. 
TRUJ~, Dr. A. CHARLES (Department of Agriculture). Six cretaceous fossils from 
Union 'l'own, Ala.; teeth of Corax pristodontus, Lamna elegans, and L. cnspidata, and 
vertebra of Lestosauriis, 25642. 
Tuc1rnR, Mrs. M. (Ortonville, Mich.). Fourteen fossil corals from the drift. 25607. 
TURNER, H. W. (U. S. Geological Survey). Alcoholic specimen of shrew (Sol'ex 
vagrans). 24812. (See under Interior Department. U.S. Geological Survey.) 
T URNER, J. H. ·Costumes, boat, models, tools, ivory carvings, and other etlmologi-
cal obj ects. Deposit. 25562, 
TURNER, MATHEW (San Francisco, Cal.). Photograph of the Jessie. 25032. 
T UR ER, Hon. R. W. (U. S. Consul, Cadiz, Spain), through Department of St,ate. 
Small cast of a Phmnician tomb from Cadiz (purchase) (24786); old door from 
the convent of La Rabida at Palo , Spain (gift) (25681). 
TURPE, ALBERT (Brackettsville, Tex.), Fresh-water sponge from Pinto Creek, Kin-
ney County. 24-710. 
TURT0. , Capt. W. H. (Royal Engineers, Brompton Barracks, Chatham, England). 
ollectiori of shells from t. Helena, comprising over 400 species. 25501. 
TY x, JA)rn W. (Baltimore, Mel.). Magn tite, consisting of native gold from the 
Mineral Ilill mine, Carroll County. 25648. 
LIE ton, D. C.) . Twenty-six pecimeus, representing 8 rare 
, collected at Blue Ridge,. 'ummit, Franklin County, Pa., 
) (24 8 ) ; 16 sp cimens, repre uting 19 specie of orth 
crn.,). 
LK . C.). T, lv lancl- hell from Hill City, outh Dakota. 
'ol .) . • uake , fore,·ici occipilmnaclllala from Hill 'ity, outh 
·hlorit • p · udomorph af er fol<l par, pre:ent c1 t Mr. lk IJ 
J>ro1: • ·wtlh r r, • nd , nlfenit from the Ri ·hmond min , Black Hill , 'onth 
· ko a (:. -3i !). 
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UNWIN, F. S. (See under Dr. Julius Neumann.) 
VAN DEMAN, H. E. (Department of Agriculture). Specimen of black skimmer 
( Rhynchops nigra). 25754. 
VADEN, L., & COMPANY (Washington, D. C.), through M. D. Knight. Two rude soap-
stone bowls found while excavating on Connecticut avenue extended. 25764. 
VAIL, BENJAMIN (Washington, D. C.). Trilobite from three miles west of Aurora, 
Ind. 25496. 
VAIL, Judge STEPHEN. (See under Mrs. John H. Lidgerwood.) 
VALLANC.E, JOHN. (See under Sigua Iron Company.) 
VARCE, CLARENCE and SAMUJ~L E. (Brownsville, Ala.). Living specimen of alder-
blight, Peniphigus tesselatus Fitch. 25037. 
VASEY, Dr. GEORGE. (See under Department of Agriculture.) 
VELIE, Dr. J. W. (Chicago, Ill.). Twenty-eight fresh-water shells from Minnesota. 
24961. . 
VAUGHAN, T. WAYLt.\.ND (Mount Lebanon, La,.). Seventy-five specimens, r epresent-
fog 11 species of fresh-water shells from Louisiana (24848); 5 specimens of Unio 
cnneus Cone (25102); specimens representing 3 species of Un io (25160); 23 species 
of Eocene fossils (25473). 
VERBILL, Prof. A. E. (See under Peabody Museum.) 
VON STREERUWITZ, W. (State Geological Survey, Houston, Tex.). Two specimens 
of silver copper ores from Hazel Mine, El Paso County (gift) (24725); ores and 
rocks from Texas (exchange) (25059); rocks and building-stone (gift) (25206); 
rocks and ores from Texas; black mica and fossil wood (gift) (25482). 
VOTH, Rev. T. R. (Darlington, Okla.). Tomahawk pipe. Purchase. 25145. 
WAGNER FREE INSTITUTE OF SCIENCE (Philadelphia, Pa.). 'l'wenty-seven species 
of land-shells from Jamaica, West Indies (24694); through Mr. Joseph Willcox, 
collection of Pliocene fossils from the Waccamaw River, South Carolina (25522), 
WALCOTT, C. D. (U. . Geological Survey). Four specimens of calcite from Smith's 
Basin, Washington County, N; Y. (25191); contorted slate from near Wells, Rut-
land County, Vt. (25207); 5 echinoids, 5 specimerts of flint and the tooth of 
a shark from the cretaceous chalk of Croyclon, England (25218). (See under 
Interior Department. U. S. Geological Snrvey.) 
WALKER, ERNES'r (New Albany, Inrl.). Plants from Kentucky and Indiana. 24673. 
WALLACE, Mrs. CATHARINE (Melbourne, Australia). Fungus growth from New 
Zealand, representing the genus Torr1tbia. 25599. 
WALLACE, W. 0. (Wabash, Ind.), through Dr. 0. P. Hay. Snake, Tropodo11ot1is leberis. 
25656. 
WALLINGSFORD, W. W. (U.S. National Museum). Two horse-chestnuts used as a 
charm against rheumatism. 24828. 
WARD'S NATURAL SCIENCE .ESTABLISHMENT (Rochester, N. Y.). Fruit-bat (Pteropus 
lanigera) (type specimen) from the Samoan Islands (purchase) (24559); 6 alco-
holic specimens of bats (purchase) (24566); mounted an(l unmounted mammal 
skins,including a moose, 2 speci~ens of wapiti, 3 mounted alpacas, a llama · 
and others (purchase) (24574); 15 skins and 8 mounted mammals consisting of 
Felis colocolo ( ~), Lama paca juv., Larna glama, Lariia vicugna, Chlarnydopho1·us 
truncatus, Putorious ·1ison (mounted), Fjlis concolor, Alces machlis, Cervus cana-
<lensis juv., Bison aniericanus, Cebns capuciniis, Cebus vctriegatus, L11trafelina, Pro-
c-yon caucrivoi·us, Capromys pilol"icles, Tatiisia peba, Lntra brasiz.iensis, Hcipale rosct-
lia, Mephiti8 mephitica, PUhecia nocturna (skins) (purchase) (24650); specimens 
of fluorite, sideri1,e after :fluorite, barite, aragonite, opal, native mercury, 
and kriinkite (exchange) (24762); specimens of calcite, pyromorphite, torber-
nite, hematite, orthoclase, realgar, orpiment rhodochrosite, columbite, fluorite. 
sodalite, eudialite and prelrnite (purchase) (24778); specimens for the synoptic 
series of invertebrates (purchase) (2,b983); series of models of nervous, circula-
tory, and digestive systems of various invertebrates and vertebrates (purchase) 
(25052); 4 skins of moles and 6 of shrews (purcha,se) (25133). 
574 REPORT OF NATIONAL MUSEUM, 1892. 
WARD, Prof. LESTER F. (See under Interior Department. U.S. Geological Survey.) 
WARNER, AMBROSE (Washington, D. C.). Stone axe foun(l near Bladensburg, Md. 
Deposit. 24833. 
WARNER, WILLIAM (Salem, Oregon). Two skins of dusky screech owl (Megascops 
asio sctturatus). 25699. 
·WARNl~R, WILLIAM J. (Salem, Oregon). Skiu of jltmping-mouse (Zapus hudsonius). 
25614. 
WARNER, W. S. (See under Florida Phosphate Company.) 
WARRF,N, Dr. B. H. (West Chester, Pa.). Bats, and 4 skins of bats. 25394. 
WARREN, Ew1m, jr., & COMPANY (Chicago, Ill.). Four architectural drawings, 
printed by the company's multi-color process. 25073. 
WATERS, Z. D. (Baltimore, Md.). Collection of Japanese costumes and objects of 
imlustry and worship. Purchase. 25804. 
WATTS, BLAKE, BEARNE & COMPANY (Newton Abbe, Devonshire, England), through 
Mr. R. N:vVorth. Pipe, pottery1 and earthenware cl,1y, and samples ofmolding-
sand. 25527. 
WAYMAN, G. TURNER (Port-of-Spain, Trinidad, West In<l.ies). About 1050 speci-
mens, representing 90 species of bntterflies. Purchase. 25335. (See under 
Wells, jr., U. S. N.) 
WAYNE,ARTIIUR C. (Old Town, Fla.). Skins of swallow-tailed kite (Elanoidesfor-
jicatus) from Florilla. 25829. 
WEAVER & InL (New York City, N. Y. ) . Specimen of winter flounder (Pseudo-
pleuronectes arnericanus) from the coast of New England. 25389. 
WEBB, Hon. ALEXANDER R. (U. S. Consnl, Manila, Philippine Isla:r1ds). Two packs 
of playing-cards, 2 rattan globes or balls us13d by natives (gift) (24782); 7 spoons 
::mcl paddles nsed by natives, Bolo or handy knife (native), 9 games, puzzle, 12 
bamboo musical instruments (25806).«· 
WEBB, DEWITT (St. Augustine, Fla.). Three hundred and thirty-nine archreolog-
ical objects, consisting of sheH implements, fragments of pottery, bone imple-
ments, human bones, bon_cs of fishes, animals an<l. birds from shell-mounds near 
St. Augustine. 25232. 
WEBB, Judge JORN G. (Osprey, Fla.). Fonr star-fishes. 25568. 
WEnB, J. , . (Disputanta, Va.). Molar tooth of a mastodon. 25629. 
WEBB, ,VALTERF. (Geneva, N. Y. ). , ets ofeggsofSympherniasemipalmatainornata, 
Zonotl'ichict leucophreys, Zonolriohia co1·onrtta, .Amphispiza belU nevade' sis, from 
California and Nevada (gift) (24990); 5 sets of eggs of Larus californicus from 
Pyramicl Lake, Nevada (gift) (25036); 8 eggs of bridled tern (Stern a anrethetus), 
and 4 eggs of white-crowned pigeon (Colztmba leucocephala) from Atwood's and 
Acklin' I sland , Bahama (pnrcha e) (25166); 109 specim~ns of birds' eggs, 
representing 12 species, al)(l 30 sets of eggs, consisting of Empidonax acadicus, 
istothorus prtlusfl'is, Piranga erythromeias, I cteria virens, Mimus polyglottos, 
.!Egialitis wilsonia, Hclinaia swainsonii, Passerina ciris, Guiracrt crerulea, Icterus 
s1mrius, , terna antillaru1n, and Quiscalus major; al o ten nest (gift) (25323). 
WEB TER, GEORGE W. (Lake Helen, Fla.). Land and fresh-water shells from 
Florida, Micbi,rau and Tenne see. 24626. 
·WEED, \VALTER II. (, e und r Interior D partment. U. . Geological Snrvey.) 
\Vmmc>N, "\ 1 (, 'ee under mitbsonian In titntion. Tational ZoiHogical Park.) 
"\ J<;EM, , D vrn G. (Baltimore, fd.). Photo"'raph and cyanotype of electric-motor 
rar (2iH 6); lec·tric motor that macle the fast . t authenti , peed on land "by 
g"n rat d p wn" and 2 photograph of the same, a companied by a certificate 
nf th p eel of the motor (2.3 -6). 
The· • 'ationai. .Mn. nm at the re-
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,~EIL BROTHERS (Alexarnlri a, Va.). Spanish coin dated. 1781. 24599. 
,~~ELLINGTON, A. M. (See under Engineering News.) 
WELLS, Ensign ROGER, Jr. (U. S. Navy), through G. Turner ·wayman, esq. Alco-
holic specimen of reptiles, alcoholic i;,pecimens of hummingbird, Amazilia erythro-
nota, alcoholic crab, ancl a.lcoholic specimen of sqnilla, specimen of cascadnra, 
HoploBte1'nuni littm·ale, 3 bats and a mouse, 25336. (See under Smithsonian Insti-
tution . National Zoii1ogical Park). 
\VELSH, Mr. (See under Kingston Exposition, Jamaica Court.) 
WESLEY & SON. (Sec nuder Thomas Rogers .) 
' 1 ~EST: GERALD M. (Worcester, Mass.). Two Indian " Crooked Knives," Wakag·iriig-u.11, 
obtained from the Miemres of Nova Scotia. 25538. 
\VE TALL, S. J. (Paint Gap, N. C.). Specimens of cbrysotile from near the 8onth 
Toe Post Office, Yancey County, collected by Mr. vV. S. Yeates, of the U. S. 
National Musenm. 24998. 
\VESTON, ARTHUR H. (Georgiana,, Fla,). Fragments of Indian pottery from Brevard 
County. 24709. 
WHITE, A. W. (Albert Lea, Minn.). Seven stone imp]ements, ~orisist ing of knives, 
arrow arnl spear-heads, from the vicinity of the Great Lakes. Exchange, 25492. 
°WHl.TE, Dr. C. A. (See nuder Interior Department. U. S. Geolog:ical Surve~'.) 
-W AITR, Dr. C. H. (U. S. Navy, Navy Department). Crnde Jlitrate of soda from 
Iquique, Chile; collection of misce1laneo ns insects from Acapulc?, Mexico, and 
Payto, Peru. 24624. 
WHITE, E. H. (Astoria,, Oregon). Land and fresh-water shells. 24869. 
WHITE, HARRY G. (Department of Agriculture). Red-tailed hawk (Bitieo borealis) 
and short-eared owl (Asia accipit1·i11us) in the flesh from Arlington, Virginia. 
25076. 
WAITE, Miss (Theological Seminary, near Alexandria, Va.). Nest of wasp. 25665. 
WHl.TTON, WILLIAM R. (Seattle, Wash.). Part of the lower molar of a fossil elephant, 
Elephas prirnigenius. 2:'5161. 
WILBUR, Miss CHARLOTTE D. (Newark, N. J. ). Autograph receipt of William Henry 
Harrison, clerk of the North West Territory, to:Matthias Denman, dated May 21, 
1800, indorsed by John Cleves Symmes. 25552. 
WILBUR, Mrs. MATTHIAS DE MAN (Newark, N. J.). Mi1it:uy land patent,, signed by 
John Adams, President of the United States_, dated Philadelphia, March 28, 1800, 
granting 4,000 acres in the North West Territory to Mat1hias Denman. Deposit. 
25551. 
WIELAND, GEORGE R. (State College, Pa.). Specimens of siliceous 0olitic rock. 
(Gift, exchange.) (24831, 25106.) 
WILCOX, Dr. TIMOTHY E., U.S. Army (Fort Hnachuca, Arizona). An interesting 
an'cl valuable collection of reptiles, consisting of 20 specirrn~us, representing 13 
species, including Crotalus molossus, Elaps euryxa.nthus, Kinosfel'non senoriense. 
and others, insects, mammals, specimens of mirrnr carp ( CyprinuB ca1'pio) aml 
chub (Squalius); alcbolic specimens of birds (25401); living horned toad 
(25653). 
WILCOX, WALTER D. (New Haven, Conn.). Seventy-four specimens of carboniferous 
fossils representiug 17 species from Mt. Stephen, British Columbia, com,isting of 
,1crotretci gemma, var.; cleprcssa ·walcott, Agnost1,sinterst1'ictus; Algre (? ); .Acrothele 
subsidita; Hyolitlies sp. undet.; Hyolithellus sp. und.et.; Grap to lites; Hypostoma 
sp. undet. ; ..Kntoigina like stissingensis; Lingnella rncconnclli; 01·thisisina alberta; 
sponge, Scenella sp. undet.; Ogygopsis klotzi (?); Ptychoparia sp. unclet.; Ptycho-
paria c01·dillerre, Bathyuriscns howelli; Olenoides nenadensis; Zacanthoides spinosus. 
25155. 
'\VILDER, Prof. B. G. (See under Cornell University.) 
'\ ILDMAN, Hon. R0UNSEVELLE (U. S. Consul, Singapore, Straits Settlements). 
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WILDMAN, Hon. ROUNSEVELLE-Contiuue(l. 
Malay musical instrnments, kris, war-shield and game of chance (24851) ; • col-
lection of shells, Dyak and Ma.lay ethnological objects, musical instruments, 
and corals (25862). * 
"'\VILKINS0N, E. (Mansfieldl Ohio). Specimens of Brnnchiopus. 25435. 
WILLCOX, JOSEPH (Philadelphia, Pa.). Minerals (24802); tertiary fossils from North 
Carolina and Florida (25472). (See under Wagner Free lnstitnte of Science, 
Philadelphia.) 
\\'ILLIA:US, Dr. GEORGE H. (Johns Hopkins University, Baltimore, Md.). Contorted ~ 
rock from Sugar Loaf "Mountain ( 25057); minerals consisting of anglesite, cerus-
site: graphite, carrollite, tremolite after pyroxene, celestite, k~immcrerite, 
baltimorite, barite, dolomite, chrome tourmaline, pucherite, and amphibole 
showing sliding planes (25450). Exchange. 
WILLIAMS, J. H. (Charleston, S. C.), through R. L. Garner. Fragments of leg-bone 
antl_ vertebra (reptilian) from the phosphate beds of Charleston, .S. C. 25125. 
,vrLLIAMS, R. S. (Gre.at Falls, Mont.). Nest and 4 eggs of Geothlypis 111acgilUvrayi, 
and nest and 3 eggs of E·nipiclonax jtavi1-•entris, representing rare and desirable 
species {24630); through Capt. Charles E. Bendire, U. S. A., 2 skins of west-
ern fl.yeatcher (E11ipiclonax difficilis) (24832). · 
°'\¥lLL1AMSBURGH SCIENTIFIC SOCIETY (Brooklyn, N. Y.). Fossil rock found in the 
Catskill Mountains (25500); through Mr. Louis Kirsch, fossil rock from High 
Falls, Greene County, in the Catskill Mountains, 2 specimens of beryl and 7 of 
garnet from the mica mines, New Milford, Connecticut (25719). 
"\VILLIAMSON, H. vV. (New Galilee, Pa.). Twenty-nine stone implements from Penn-
sylvania, Maryland, Illinois, Kentucky, Tennessee and New Mexico. 24838. 
W1LLIGE, J. Loujs (U. S. National Museum). Ancient German ttecordion brought 
from Germany by .\!rs. Mary Mertag about 1850. 25584. 
WILLH:l, BAILEY. (See under Interior Department. U. S. Geological Suney.) 
.. WILLI , E. (Charleston, S. C.). Collection of soft, hard1 and pebble Florida phos-
phates. 2~640. . 
WILSON, N. L. (Boston, Mass.). 
sachusetts; sphalerite with 
Exchange. 25738. 
Specimen oftremolite 011 dolomite from Lee, Mas-
implanted marcasite crystals from vVebb City, :Mo. 
WILSON, SCOTT B. (Heatherbank, Weybridge, Surrey, England). Skin of Loxioides 
bailloui from Hawaii (gift) (25142); alcoholic specimens of Hcematione sctnguinea, 
Loxioicle-s bailloui, Plueornis ob8c11ra, Hemig11atl11t.s 1n·ocerns1 Oreomyza bctircli (pur-
cha e) (25638); alcoholic specimens of Hcemation.e sanguiuca, Hemignathus pro-
cerus and Oi·eornyza baircli (gift) (25639). 
'\\rILH0N,. THOMA · (U. '. ational Museum). even rude implements from Burling-
ton, ew .Jersey, 16 rude implements from Morris Island, and 151 specimens, 
compri ·ing implements, cores, flakes, and other objects of argillite, from near 
Point Plea ant, Bncks Connty, Penusyl\'ania (24891); 9 leaf-shaped imple-
ment , 2 worked fiakc•s, 31 arrow-heads, 3 polished hattb ts, pendant or 
ink r, and 2 1lrmed tablets (snrfac<' fiu11H) from near the "Hopewell Enclosure 
mHl Tumnli,' Ro s 'onnty, Ohio (25161). Dopo it. (, 'ee under Dr. N. L. 
Britton. ) 
\YIL. o. · Mr~·i.·c; Co. Tl'A. ·y (Brm1.· wick, fe.). Feldspar ancl quartz from the <p1arry 
of th 0111pany at Top~ham. 2.3:iR.">. 
,Yr. · ·To.·, H. . P!ontc•n,y, 'al.) tlironcrh Ala ·Im, Comm rC'ial Company. Mounted 
( JJclplii1111a p. ), from C:mn1•l Har. r729. 
(I'Pacling, Pa..). .'all(l to1w from tlH• l'enn ,dnmin quarri . 
l'nn·hn P1l for tlw Tational ~In 1·nm at th• r •qn • t of th<·,•., ·n tan· of the mith-
11ia11 Io titutiou. 
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\ ~OLF, Dr. Jos1~P11 P. (Elkton , Va.)._ Exostosed tooth of horse, Equns caballus. 
25612 . 
\YOLFE, M. (Dayton, Ohio). Half-tone negative, etched relief-block, and. impres-
sion from the Llock, reproducing a sca,le of tints from blade to white (25176); 
an 8 x 10 sealed screen7 12-! lines to the in ch (25274). Purchase. 
\V°OLHAUPTER, Dr. D. P. (See nnder Maj. W. H. Powell.) 
\YooD, Miss E. M. (Liscard, Cheshire, England). Severi colored figures of jelly-fishes 
and other inYertebrates (25182); 10 colored figures of invertebrates (25816). 
Purchase. 
\Yoon, TI~GLEY S. (Leadville, Colo.). Two specimens of cerm;site from Silver Cord 
~Iino, collectecl by Prof. S. L. Penfield, of the U. S. Geological SmTey, 
24810. 
,YoonnuLL, l\Iiss M. ('Vashington
7 
D. C.). Spi11ni11g wheels, reel, lmtter-Lowl, 
,vooden paddle, and pewter platter. 25766. 
"\VOODRUFI?, Dr. CHARLES E., u. s. Army (Fort Missoula, Mont.) Stone baking-
dish obtained from the Hnpa Indians of California (gift) (25043); through Mr. 
Garrick Mallery, of the Bureau of Ethnology7 a collection of photographs rel::tt-
ing to the same tribe (deposit) (25158) .. 
vYooDs, FRANI< T. (Charcas
7 
Mexico) through P. I,, Jony. Ores from Santa Y11ez 
Mine. 25212. 
vVOODWAHD, Dr. HE~RY (see under British Museum, Lonrlon, England). 
WOOLMAN, A. J. (see under J. T. Scoville). 
"\-VO08TER, A. F. (Norfolk, Conn.). Coin from Hayti (24529); bat (.dclelo11ycle1·is fns-
cus) (24911); copper coin from Prance, clix centimes of 1864 (25485). 
,voncESTER SOCIETY OF ANTIQUITY (Worcester) Mass.)) through Thomas A. Dickin-
son, librarian. Photographs of a typewriter inv011tccl by Mr. CharlcR Thurber 
in 1843. 25169. 
WORTH, R.. N. (Plymouth, Bngland). Ores (2479-!); geological materials (25233). 
Exchange. (See nuder ,vatts: Blake, Bea.m e & Company.) 
WORTH, S. G. (care of F. S. Fish Commission). Tools nsed in tapping trees for 
turpentine, from Clinton, North Carolina. 25086. · 
vVORTIIE~, CHARLES K. (Warsaw, Ill.). Two skins of Opossum (Didelphys marsu-
pialis), (24588); skins of 18 species of North American mammals (24678); skins of 
26 species of North American mammals (24679); skin of spermophile (Spenno-
p;iilus sp.), skin of kangaroo rat, skin of mole· (Scalops sp.), 2 skins of poncbecl 
gopher ( Geoniys personatns) from Padre Island,· Texas (24792); 2 skinf:l of }\foam's 
field-mice (Sitoiny8 mearnsi) anrl 2 skins of Allen's spiny-rat (Hete1·01nys alle11i) 
(24875); collection of 10 North American rodents (25137). 
"\VY ARD, Mrs. (\Vashington, D. C. ), through Mr. ,v. H. Da.11. Two specimens of 
paradise trogon or quetzal (Pharomacnis moccino), and a crow (Cm·i•us cinw,·i 
('Cillll8) (25868). 
"\VYCKOFF, S:Jj:AM:ANS & BENEDICT (New York City). Three old-style typewriter,:; 
(lleposit) (24590) ;old-style Remington typewriter, No. 172, used in the Muscnm 
for several years past (purchase) (24680); M:1lling-Hansen typewriter frolll 
Copenhagen, Denmark (gift) (2-1969); 5 Remington typewriters of the style now 
in use (dC',posit) (25587). 
""\VCXDERLICII, H., & Co. (New York City). Engravings by ,Tames Lutma and Israt'l 
Yan Meckenem. PnrchnRe. 25589. 
YALE, CHARLES (Lonisi,ma, Mo.). Specimens of orthoceras. Pnrchase. 24652. 
YEATES, ,vH,LrA:\I S. (U. S. National Museum). Indian banner-st-One foun<l ne:1r 
Zireonia, :~forth Carolina,. 24999. (See under "\V, A. An~ington, D. A. Bowman. 
Rohert '1'. Claywell, Intorior Department. U. S. Geo1ogical Snrvey, Dr. Levi 
Jones, :Morganton Land Improvement Company, Gttrrett D. Ray, J.C. SheH011, 
• 'mitl.isouian Institution. U. S. National :Museum, Capt. M. C. Toms, S. ·L. 
Westall.) · 
H. ::\Iis. 114, pt. 2-37 
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Y1Wi°\'IAN, W. H. (Washington, D. C.). A liviug alligator from St. Augustine Flor-
ida. 25068. 
YOUNG, J. A. (Bellevue, Iowa). Four crinoids from Tennessee. 24855. 
ZAHN, HENRY ( Omaha, Neb.)' Specimen of as bestiforrn serpentine from Casper Moun-
tai11, Wyoming. 24783. 
ZAHNIS1m, Miss KATHERINE G. (Mercer, Pa.). Specimen of owl-moth ( Catocala cara). 
24948. 
ZELLER, MAX (New York, N. Y.). Specimen of Heinricli's gelatin for collographic 
work, No. 1319 hard. 24688. 
Z00L0ICAL SOCIETY OF LONDON (Loudon, Eng.), through P. L. Sclater, secretary. 
Skins of African mammals from Capt. Swayne's Somali collection, 25576, 
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